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An Interest 


In Associations 


JOHN K. M. PRYKE, of Slocum 

& Fuller, New York City, is 
a relatively recent citizen of the 
United States. He is a native of 
England and received his tech- 
nical training there at the Univer- 
sity of London. In 1936, when 
Pryke was a young engineer in 
London he heard about a fellow- 
ship being offered to technical 
men interested in pursuing their 
studies outside of England. His 
specialty was heating, ventilating, 
and air conditioning, so he applied 
to the fellowship committee for an 
award to permit him to visit the 


—Continued on page 6 











vo 


Con 
22 





You 
may have 
ordered 
this 
valve 
trouble 














You may even now be specifying or paying 
for wear like this and not know it! How? 
By using specifications for bronze valves 
dated earlier than the introduction of OIC 
Alloy-40, a bronze stem alloy which elimi- 
nates galling and seizing, and minimizes 








































thread wear. Neu 
In fact, bronze valve stem replacement ~ 
has been virtually outdated by OIC Alloy-40, TI 
which outlasts ordinary bronze stems by as Nev 
much as 10 to 15 times! Phil 
3 ‘ D. 1 
Instead of paying for failures, make your Vill 
valve specifications as modern as OIC Cle 
Valves. Include OIC, and step up your ‘Thin uanttantieed teontt 2 
requirements to the same up-to-date de- = prance pasate ned St. 
sign and high quality reflected in OIC Valve oe geen sa J. E 
engineering. Alloy-40 is only one example. anne eer i a 
Write for forms 1001 and 1006 which Ei 
contain specification data for OIC bronze, Rm. 
gate, globe, angle and check valves. . . all ~ 
with Alloy-40 stems. > 2831 
E Los 
The Ohio Injector Company i _ 
Wadsworth, Ohio i 
CONS 
A LV E S FORGED & CAST STEEL, LUBRICATED ol 
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John K. M. Pryke 


—Starts on front cover 


United States to study air conditioning, then just be- 
ginning its rapid development here. 

“Much to my surprise,” he says, “I got one of the 
fellowships and was soon aboard ship heading for the 
States. It was a wonderful year. My expenses were 
paid, and my only obligation was to travel and talk 
to the experts. At the end of the year, I wrote a full 
report on the data gathered, and then I was back in 
England with memories of my travel. 

“Actually, that might well have been my one visit 
to the States, but the War changed things. I was a 
Captain in the Royal Electrical and Mechanical En- 
gineers Corps in the British Army, and in 1944, I was 
assigned to a post in Detroit, Michigan, as a liaison 
staff officer. I cannot say I objected to the assignment. 
I had married an American girl in England, after my 
first visit here, and both of us were glad to be back. 

“However, even then I had no final thought of stay- 
ing here after the war. Going into business in this 
country was just one of those examples of sheer luck. 
I was preparing to return to England when I happen- 
ed to run into Mr. Charles A. Fuller, the active part- 
ner of Slocum and Fuller — Mr. Slocum had passed 
away a few years before, and Mr. Fuller was about 
ready to retire himself. It took a surprisingly short 
time for us to reach an agreement, and almost with- 
out thinking about it, I was a member of the firm. 
Fuller felt that there was plenty of work to do but 
that it would take a younger and more active man to 
carry on. Since 1949, when he finally retired, that is 
exactly what I have done. We have grown quite a 
bit since Charles Fuller and I first met, as in those 
days we only had two employees; now we have over 
fifty on our payroll.” 


International Flavor 


Pryke, however, has kept his international flavor. 
Besides being a member of ASME and the ASHAE, 
he is also a member of the Institution of Civil Engi- 
neers and Institution of Heating and Ventilating En- 
gineers, in England. In fact, in 1954, while in England 
on vacation, he presented a paper before the latter 

‘group on “Current American Practice in Heating 
and Air Conditioning.” Currently he is also Presi- 
dent of the New York Association of Consulting En- 
gineers and Chairman of the Interim Steering Com- 
mittee that was set up at the St. Louis meeting to 
draft the Constitution for a proposed National Fed- 
eration of Consulting Engineers. 

Pryke says, “I was interested right from the be- 
ginning in the work of the New York Association of 
Consulting Engineers. Two years ago I became Sec- 
retary and I also headed up the committee produc- 

ing our Booklet. As my wife points out, once I start 

to work with some group I take on more and more 
until a saturation point is reached. 
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“T am most enthusiastic about the work of the As- 
sociation, for I think it has gone straight after the 
real problems of the consulting engineer as a busi- 
ness man. The engineer in private practice is faced 
with many difficult problems every way he turns. He 
basically has six business relationships, and he must 
know what he is about with every one of them. They 
are, of course, with architects, contractors, manufac- 
turers, other consultants, and clients, as well as his 
own employees. 


Business Aspects 


“We have made considerable progress in dealing 
with many of these business aspects here in New 
York. Our fees charged for work done for architects 
are well established, and our relations with them 
otherwise are generally good. We do not have too 
much trouble with either contractors or manufac- 
turers so far as “free engineering” is concerned; and 
we have at least partially solved the problem of em- 
ployee lay-offs — through an employee pool. Deal- 
ing with the client is a more personal affair, but one 
aspect of client relations is that of giving proper 
credit to the consulting engineer for his part in archi- 
tect-engineer designed projects. This is within the 
scope of the Association’s program, and it is some- 
thing on which we constantly are working. 

“We were happy to hear about the meeting of the 
state and regional consultants’ associations in St. 
Louis, and I was fortunate to be one of the original 
group at that meeting. It was good to hear what the 
other Associations of Consulting Engineers have 
done for their members, and we got some excellent 
ideas. I hope they got some too from our report. In 
fact, the success of that meeting is indicative of the 
type of work that could be done by a National Fed- 
eration of these Associations. It seems most im- 
portant to me that each group know of the success- 
ful achievements of the other associations. Also, 
there is no doubt but that there is much to be done 
on a national level. 

“A draft Constitution and Bylaws for a National 
Federation now have been prepared and mailed out 
to all members of state and regional associations who 
were at St. Louis. I hope that this will be approved 
within the next two months. A meeting of repre- 
sentatives of the associations at the beginning of July 
is planned, and the Federation should be in operation 
shortly thereafter. 

“There has been much talk of this being ‘another 
new engineering association’ and of it overlapping 
the work already being done by the National So- 
ciety of Professional Engineers. This cannot be de- 
nied. There are also some interests that overlap with 
the National Association of Manufacturers, and for 
that matter, there might be said to be some overlap 
of interests with the Society for Prevention of Cruel- 
ty to Animals (if the Federation had to go on record, 


Continued on page 84 
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Toledo Edison’s 
BAY SHORE 


Equipped with a B&W Radiant Boiler 


APRIL 1956 


Modern Central Stations 
Serving America 


STATION 


Bay Shore Station—a significant addition to 
Toledo Edison’s generating capacity—is concrete 
evidence of that company’s policy of combining 
a dynamic expansion program with the latest 
engineering advances. 

This new 135,000-KW unit, which gives Toledo 
Edison a total installed capacity of over ¥2-million 
kilowatts, is the latest in a $90,000,000 program 
carried out over the past several years. Full use 
has been made of latest engineering develop- 
ments, including high steam pressure and tem- 
perature, reheat, and gas recirculation. 

B&W Boilers such as that installed in Bay Shore 
Station are the product of almost a century of 
boiler making experience, combined with the 
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Side elevation of vertically-fired 
B&W pulverized-coal-fired Radi- 
ant Boiler. This unit produces 
950,000 Ib of steam per hr at a 
pressure of 2000 psi and a tem- 
perature of 1050 F, with reheat 
to 1000 F. It is designed for gas 
recirculation. 


GAS 
RECIRCULATING 
FAN 



















INDUCED-DRAFT 
FAN 


4 


View of Bay Shore Station, latest ad- 
dition in Toledo Edison Company's 
expansion program, George W. 
Saathoff, Consulting Engineer. 


practical advances gained through B&W’s con- 
tinuing program of research and development— 
a combination that is making basic contributions 
toward increasingly efficient steam-electric power 
generation. The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, New York 


17, New York. 
G-757 
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For rapid construction 






The addition of new curtain walls to 
the Stran-Steel architectural line enables 
you to combine structural soundness 
with a fresh, attractive appearance. 








Exclusive Stran-Satin finish, developed 
by National Steel especially for the new 
Stran-Steel curtain wall, combines satin- 
smooth finish free of spangled patterns 
with the extra protection of a non- 
corrosive zinc coating. Stran-Satin panels 
give you the low cost and extra strength 
of steel plus the eye appeal of far more 
expensive materials. 












Stran-Steel curtain wall panel offers these advantages... 










Light framework—Because of the light weight per square foot, steel 
framework can also be lighter in weight—a significant cost- 
cutting factor. 














Fast, easy to assemble—Panels are tailored to fit individual design. 
Sections of 18-gauge steel (or lighter), available in lengths up 
to 52 ft., can be assembled entirely without screws, bolts or 
welding. Thus a building can be enclosed as soon as frame- 
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Ay work is erected . . . and interior finishing and equipment 
ay installation can begin before exterior is complete. 


Less heat loss—Offset construction cuts metal-to-metal contact, offers 
minimum conductivity. 
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Complete wall insulation—Sections are designed for 114-in. batt-type 
insulation. With a “U” factor of 0.14, this panel has the insulat- 
ing efficiency of a conventional 16” masonry wall. 




















Attractive appearance—Vertical grooves create clean, pleasing 
appearance, increase rigidity, and provide for expansion and 
contraction. The Stran-Satin finish combines proven corrosion 

resistance with a highly decorative appearance. 
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INTERIOR SHEET COMPLETE CURTAIN WALL 








EXTERIOR SHEET 
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plus eye appeal... 
STRAN-STEEL CURTAIN WALL 






























The curtain wall offers a modern 
method of wall or fascia construction 
that is equally well suited for industrial, 
commercial, recreational, hospital or 
other public buildings. 


Stran-Steel now offers a complete struc- 
tural system with fully integrated com- 
ponents—joists, studs, channels, columns, 
beams, galvanized or painted ribbed 
decking, and the new curtain wall 
panels. This complete system is designed 
for durable, fire-safe, industrial build- 
ings, schools, institutions, apartments, 
and shopping centers. 





New Stran-Steel 10’ and 12” nailable steel joists span wider distances 


Cost-saving nailing groove cuts 
material and labor expenses. 
Available in 14-, 13-, 12-gauge 
cold rolled sheet. 
Flange widths: 
10” joist: 2”, 21%4", 2%”, 3” 
12” joist: 21%4", 2%", 3” 
Lengths: 
11 to 30 feet. 









Write for new 
Stran-Steel Structural 
Systems Catalog, 
A.1.A. File 13G 






STRAN-STEEL JOIST 


STRAN-STEEL CORPORATION 


Ecorse, Detroit 29, Michigan e A Unit of 


NATIONAL STEEL CORPORATION 
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Here's where to obtain Engineering Service 


Atlanta 3, Ga., 206 Volunteer Bldg.; Cleveland 15, Ohio, 20950 Center Ridge Rd.; Detroit 29, Mich., Tecumseh Rd., Ecorse; Houston 5, Tex., 
2444 Times Blud.; Minneapolis 4, Minn., 708 S. 10th St.; N. Kansas City 16, Mo., 1322 Burlington; San Francisco 5, Calif., 215 Market 
St.; Washington 6, D. C., 1200 18th St., N.W. Dealers in more than 40 principal cities 
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The Reader’s Guide 


Our cover personality this month is John K. M. Pryke of Slocum & Fuller. 
Pryke has only been in this country as a consulting engineer since 1945, but in 
those 10 years he has made a name for himself as an important man in the 
profession. Currently, he is president of the New York Association of Consult- 
ing Engineers and he is chairman of the Interim Steering Committee for Con- 
stitution and Bylaws of the Proposed National Federation of Associations of 
Consulting Engineers. That’s a weighty title, but what it really means is that 
Pryke, along with Tom Roche of Minneapolis, Barney Dornblatt of New Or- 
leans, and Pecos Calahan of California is doing the preliminary planning for a 
National Federation that will bring together the various city, state, and region- 
al associations of consulting engineers as one group. 

The portrait cover is by Hal McIntosh, the artist who has been doing the ex- 
cellent covers for Saturday Review of Literature. Those of you who know John 
Pryke will agree that this cover is a remarkable likeness, cleverly done. 


Every state now has an Engineering Registration Law, but these laws are not 
so simple and straightforward as the laws having to do with speeding, stealing, 
or premeditated murder. Stealing for example has been going on for a long 
time, and gradually it has become clear that most forms of stealing are punish- 
able and that the punishment roughly fits the crime. Not so with Engineering 
Registration Laws. The first Licensing Law covering engineering in the United 
States was passed in Wyoming in 1907, and the last one to be passed was in the 
District of Columbia in 1950. Not only are these laws quite young, but whereas 
there has been a lot of stealing done (and a lot of thieves caught) not too many 
cases have been brought to court involving registration laws. The fact is, no 
one really knows which sections of the laws are constitutional or even what 
each section really means. To get an idea of some of the problems involved, take 
a look at Albert Gray’s article in this issue, “The Glorious Uncertainty of Law.” 


Composite construction, as described in an article in this issue by Gilbert D. 
Fish of Seelye, Stevenson, Value & Knecht, has not been used to any extent in 
the building field. The idea is to make use of rolled steel I-beams with rein- 
forced concrete Tee flanges anchored to them with shear connectors. Fish 
points out that this design concept offers possibilities for savings by reducing 
the amount of structural steel required while still providing increased stiffness 
with less over-all depth of beam. The new IBM Engineering Laboratory at 
Poughkeepsie used this type of composite construction. 


We usually think of consulting engineers in connection with new construc- 
tion, but maintenance and repair work can become a major project. George 
Vaccaro, a,civil engineer with Parsons, Brinckerhoff, Hall & Macdonald tells 
about a major repair job to the James River Bridge System in his article in 
this issue. One of the most interesting aspects of this project was the way in 
which the construction contract was let. Before work was begun it was im- 
possible to determine the amount of material needed or just exactly where the 
work would have to be done. Therefore, neither a lump sum nor unit price 
contract seemed practical. The particular contract selected for the contractors 
to bid on is an interesting one that could apply to other projects of this nature. 


All is in readiness for the European Trip for Consulting Engineers. The 
group is leaving New York on April 29 for London. From there we go to Hol- 
land, Germany, Switzerland, and France. In every country we are meeting for 
lunch or dinner with the local Associations of Consulting Engineers. We will 
learn how they do things, and maybe we can give them an idea or so. Then, of 
course, there is a week of Paris in the spring... 
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Send copy of Bulletin E-1 
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Record 43,300 Hp. Performance 


In the top four plants of the na- Look at some of the figures: 


tional REA competition, there is @ First, F-M horsepower produced more than 2/3 of the 
more than two and a half times as total power generated by the top four winning plants. 


much Fairbanks-Morse horsepower @® Three 3500 horsepower Model 31A’s generated 82% of the 
power in the top award-winning Johnson plant. 


as in all other engines combined— @ Two exclusive F-M powered plants placed second and 
a total of 43,300 horsepower. fourth with only a spread of .1 mill between them. 


Never before has there been such @ One Model 31 in the Top Plant carried the highest 


Ks penalty of longest operation on straight oil—yet effi- 
a clear-cut record of efficiency, on ciency was higher than plant average. 


such a broad base, in favor of any —_Fyere, in engine after engine, isa record of operating standards 
éngine in this competition. of efficiency unequaled by any other engine in such numbers. 


You Can’t Make a Better Power Buy Than a Fairbanks-Morse Diesel or Dual Fuel Engine 


@) FAIRBANKS-MOoRSE 
@ name worth remembering when you want the bes? 


DIESEL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES © RAILCARS © ELECTRICAL MACHINERY © PUMPS © SCALES 
HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 
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lutstanding Single Engine Performance 


Engine No. 6 is one of three Fairbanks-Morse 
Model 31A 3500 horsepower engines that have 
helped keep the Johnson plant tops in efficiency ee “| 
for four years*. In winning previously, this “ peed a, ea 
engine set a record of 9213 BTU per kw-h— Sn ——_ » ee ™“"mp ay 
still unsurpassed by any engine today. ei ; ee a a4 | 
That winning record automatically selected ae ; ee i 
the big No. 6 for the heaviest assignment to — 
straight oil operation this year when gas supplies 
becameshort. Yet, theengine achieved an average 
of 9642 BTU per kw-h (Better than plant 
average) and during one period of operation 
maintained, an average of 8652. 
That’s approximately 40% thermal efficiency! 
Under all conditions of load . . . penalties 
of straight oil operation . . . two high-altitude 
plant locations—close scrutiny of performance 
records of this year’s winning plants clearly 
establishes the fact — you can’t make a better 
buy than a Fairbanks-Morse Diesel or Dual Fuel 
Engine. Fairbanks, Morse & Co., Chicago 5, II. 


*The Johnson plant also delivered top kw-h per BTU last year, but was 
eliminated from competition due to winning in two previous years 











A Lot to Offer 


Dear Sir: 

As you probably know there is a 
terrific shortage of experienced men 
in our field which is aggravated by 
the following: 

(1) Failure of many engineering 
colleges to provide courses in 
heating, ventilation, air condi- 
tioning, piping, etc. There is 
therefore no stimulation of in- 


READERS" 
COMMENT 


terest in this type of work. 

(2) Competition for engineering 
graduates from big “prestige” 
industrials. 

(3) Engineering graduates “lack 
of knowledge” about the field 
of consulting engineering. 

It seems to me that we consulting 
engineers have a lot to offer the en- 
gineering graduates and I wondered 
whether you might be interested in 
preparing a general article which 





“Long after price is forgotten 


Quality is still remembered” 


Golden-Anderson has never sacrificed quality 
just to ‘“‘close the order.’’ For over 50 years 
we have been designing and manufacturing 
valves that give dependable operation . . . 
that need little maintenance . 


lifetime. 


. . that last a 





_ Let our experience and know-how work for 


you, too. 


Technical bulletins, describing 
each of our valves in detail, gladly 


sent on request. 


1281 RIDGE AVE., PITTSBURGH 33, PA. 





would stimulate their interest in the 
consulting field. 

I recently visited Illinois Tech and 
found that approximately five hun- 
dred firms are to interview about 
one hundred graduates. The schedule 
of interviews was booked solidly un- 
til April 20. Shortly after I received 
a call from a reporter for Newsweek 
soliciting information for an article 
on “The Shortage of Engineers” 
which is to be published soon. 

I haven’t the time or the money to 
compete with the big firms who have 
a staff called “The manpower divi- 
sion” who solicit engineering grad- 
uates from every school in the 
United States and make a full time 
job of it. 

E. R. Gritschke 
E. R. Gritschke & Associates 
Chicago, Ill. 


The Client Can Understand 
Sir: 

You should inform Mr. Morris 
Sandel, Jr. now that he knows how 
to partially speak English he should 
learn to write. (Reports the Client 
Can Understand, Jan., p. 42) The 
biggest problem the engineering pro- 
fession has today is it is overburden- 
ed with clerks and not men who un- 
derstand technically what is hap- 
pening. 

M. C. Galiyano 
Allentown, Pa. 


ASME Studies Survey 
Sir: 

We would appreciate your kind- 
ness in providing us, if it is possible, 
with thirty sets of tear sheets of the 
article which appeared in the Jan- 
uary issue of CONSULTING ENGINEER, 
page 56, covering the results of the 
survey made of readers as to the 
need for regional and national as- 
sociations to represent them. 

We would like to bring this article 
to the attention of the members of 
our Committee on Consulting En- 
gineering, who are meeting on 
March 15th. 

O. B. Schier, Il 

Assistant Secretary 

American Society of Mechanical 
Engineers 


A Boost for the Ego 
Sir: 

Occasionally one finds an article 
in your magazine concerning the 
lack of recognition being given to 
the engineer and his profession, with 
which I am entirely in accord. 

However, on occasions all too rare, 
one finds something like the en- 
closed which gives the engineer's 
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STEEL DECK 


and LONG SPAN 


Mahon Long Span M-Deck installed on a mulfti- 
story office building for Ford Motor Company, 
Dearborn, Michigan. Voorhees, Walker, Foley 
& Smith, New York, N.Y., Architects. Bryant & 
Detwiler Co., Detroit, Mich., General Contractors, 
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MAHON STEEL DECK 
and LONG SPAN 
M-DECK SECTIONS 


ceca le 


v u Steel Deck continues to roof a greater percentage of new construction 

TANDARD DOUBLE RIB year after year . . . the reason is obvious: Steel Deck is lighter in 

12" weight, and it costs less than any other type of permanent roof build- 

| ing material. And now that long span M-Decks are available in a 

oo ae number of structural sections that meet virtually any requirement in 

WIDE-FLANGE DOUBLE RIB combined roof /ceiling construction, steel, employed as the structural 

unit and the interior finish material as well, will cover even a broader 

ee RRA: field. The long span Cel-Beam Section is used with bottom metal 

perforated where an acoustical ceiling is desired; Cel-Beam Sec- 

tions and Troffer Sections are used in combination to produce an 

acoustical ceiling with recessed lighting in both roofs and concrete 

floor slabs; the Open-Beam Section is employed for maximum economy 

in roof construction on clear spans up to 32 feet. Ceilings of hy-rib 

metal lath and plaster may be attached directly to the structural 

LONG SPAN M-DECK Open-Beam Sections. Mahon long span M-Deck Sections are available 

SECTION MI in designs and metal gauges to meet structural requirements in virtually 

0. any type of roof and cantilever construction of canopies or balconies. 

Mahon engineers will gladly cooperate with designers in special adap- 

1 l U tations. See Sweet's Files for information, or write for Catalog M-56. 

: THE R. C. MAHON COMPANY © Detroit 34, Michigan 
LONG SPAN M-DECK Sales-Engineering Offices in Detroit, New York and Chicago © Representatives in Principal Cities 


SECTION M2 Manufacturers of Steel Roof Deck and Long Span M-Decks; Structural Acoustical and Recessed Lighting Trof- 
fer Sections; Permanent Concrete Floor Forms; Insulated Metal Walls and Wall Panels; Rolling Steel 
Doors, Grilles and Underwriters’ Labeled Automatic Rolling Steel Fire Doors and Fire Shutters. 
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Let us show you a site where the atmosphere’s right ! 


You select a plant site with two objectives in 
mind—profitable production and continuing 
growth. You know it pays to steer the course 
which offers the smoothest sailing. B&O’s In- 
dustrial Development men will help you chart 
such a course—in confidence, and without 
obligation. 


In B&O’s Land of Big Opportunity resources 
are tremendous, power plentiful, rail transpor- 
tation fast and dependable. Your specific needs 
studied in the light of these and other factors 
by men skilled in plant location can uncover 
a production-right site for you. 


Join the “‘fleet’’ of industrial enterprises we 
have successfully piloted to good sites. 


‘Ask our man! You can reach him at: SPECIAL STUDY — 


New York 4 Phone: Digby 4-1600 | “Look where a site is 
Baltimore 1 Phone: LExington 9-0400 production-right”” 
Pittsburgh 22 Phone: COurt 1-6220 ON REQUEST 
Cincinnati 2 Phone: DUnbar 1-2900 7 aa aamneas 
Chicago 7 Phone: WAbash 2-2211 | PALTIMORE 1, MD. 





Baltimore & Ohio 


Railroad 


Constantly doing things— better! 





ego a boost. Perhaps you have 
noticed the same ad series. 

In the release of this ad series, the 
Minneapolis-Honeywell people have 
performed a real service for the 
engineer and being a member of the 
profession, I deem it a personal 
one for me. I have accordingly 
written them. ... 

I am of the opinion that we engi- 
neers could encourage a little more 
sympathetic interest in our behalf 
by duly recognizing any compli- 
ments paid us when they appear, 
and suggest that whenever we ob- 
serve such a compliment, we take 
pen in hand and express apprecia- 
tion to our admirer with at least the 
same amount of enthusiasm we use 
when complaining. 

LeRoy H. Nettnin 
Nelson & Nettnin, Inc. 
Chicago, Illinois 


@ FOLLOWING IS PART OF THE LETTER 
MR. NETTNIN SENT TO MINNEAPOLIS- 
HONEYWELL: 


Thank you in particular for your 
ad in the February issue of Fortune 
magazine and in general for all your 
ads in the current series “Look to 
the Engineer” which every engineer 
ought to consider as his own person- 
al advertisement. 

You are performing a service for 
the engineer which he cannot do for 
himself and still abide by the ethics 
of his profession, for which he should 
be eternally grateful. You deserve a 
letter of appreciation and congratu- 
lations from every engineer every- 
where. 

It is indeed heartening to sense a 
trend toward a real recognition of 
our profession by the use of the title 
of “engineer” to describe a class of 
men (and women) who, in many too 
many instances, are only included by 
implication under the title of “archi- 
tect.”... 


Trip to Europe 


Dear Sir: 

We are pleased to learn that the 
proposed trip to Europe of American 
engineering consultants is material- 
izing as anticipated. Information 
about this proposed trip is being 
sent to our Missions in the countries 
you plan to visit, as well as to our 
Regional Office in Paris. .. 

Your offer to help us in planning 
for the European consultants who 
are coming to the United States is 
most appreciated. To date 30 Euro- 
pean engineering consultants have 
expressed interest. .. 

John H. Mahan, Chief 
Industrial Services Div. 
International Cooperation 
Administration 
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SIX MILLION GALLONS of water per day are delivered 
to City of Colorado Springs by three Worthington 
400-hp centrifugal pumps, like that in foreground, at 


Lake George Pumping station. A 200-hp engine-driven 
Worthington is on standby service. This installation was 
engineered by Black and Veatch Co. of Kansas City, Mo. 


15 Worthington pumps supply water to 
fast-growing Colorado Springs 


THREE 300-HP WORTHINGTON vertical tur- 
bine pumps move well water from com- 
mon sump to Colorado Springs’ Fort Car- 
son supply line. 


A population up 50% in 10 years, an 
expanding industry, the new Air Force 
Academy —all these have spurred the 
demand for water in the City of Colo- 
rado Springs. 

The job of supplying the city with an 
additional 6 million gallons of water a 
day falls to the Worthington-equipped 
Lake George and Secondary Pumping 
stations. Together, these stations pump 
water through a total pipeline distance 
of 92,810 feet with a lift of 1,580 verti- 
cal feet. Each station contains three 
400-hp Worthington centrifugal pumps 
each of 2-mgd capacity. A 200-hp gaso- 
line-engine-driven pump on standby 
service in each station provides mini- 
mum flow in case of power failure to 


prevent possible freezing of the lines. 

Colorado Springs also obtains water 
from Fountain Creek Valley. This water 
is pumped to a common sunip by four 
30-hp pumps and from the sump to the 
distribution system by three 300-hp 
pumps—all seven pumps being Worth- 
ington vertical turbines. 

The Colorado Springs water works 
installation is typical of thousands using 
rugged, reliable Worthington public 
works equipment—pumps, engines, 
compressors, turbines. Worthington en- 
gineers will be glad to help you apply 
this equipment to your water works or 
sewage needs. Write Worthington Cor- 
poration, Public Works Division, Har- 
rison, N. J. W. 6.1 


WORTHINGTON 


_ amr EN 


SFr } wo lineata 
—_T ED ee RWS 
ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


Water Works Pumps + Sewage Pumps * Comminutors * Vertical Turbine Pumps * Vacuum Pumps 
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how you 
henefit today 
from the 
Kawneer 
Touch 


The invention of resilient sash by the architect- 
founder of Kawneer, Mr. Francis J. Plym, 
revolutionized store front design. This was the 
foundation upon which Kawneer’s expanding 
line of architectural products was developed 
and manufactured over its 50-year history. 
The ability to put into these architectural 
metal products a certain “touch” has given 
(Kawneer the opportunity to build products for 
all types of buildings. Today the greatly diver- 
sified line includes metal wall, flush doors, sun 
control products and other assemblies for big 
and little buildings, stores, offices, factories 
and schools. The Kawneer Touch offers you: 


Eye-appealing metal finishes 
~years of experience by skilled artisans are reflected 
in the lasting beauty of Kawneer products. 


Large variety of stock shapes and models 
—designed to be flexible and adaptable, yet retain 
design individuality. 


Precise engineering and production 
—careful workmanship means less on-the-job erec- 
tion time. 


Continuous research and development 
—always prepared to satisfy new architectural de- 
mands and needs. 

“On-call”’ field representation 
—over 110 representatives covering the nation and 
Canada, equipped through education, training and 
experience to assist you with any application problem. 


Factory-trained dealer organization 
—ready to serve with adequate inventories, prompt 
deliveries and skilled installation methods. 


Nationwide network of factories and warehouses 
—near your jobs to provide quick delivery to dealers, 
preventing costly delays. 

















sun control products 


Raimy-or-blistering hot weather is an asset to the fortunate 

merchant who has protected his walk with a Kawneer 

Canopy. People run for protection, practically into his 
- arms. Kawneer K-louVers, too, shield workers and students 

from hot sun rays and glare. Versatile and adaptable to all 

types of windows, buildings and latitudes, Kawneer Sun 

Control products are quickly erected and complement the 

building design. 
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CURRENT LIMITING DEVICE 
(AMP TRAP) 





INSTANTANEOUS 
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TYPICAL OPERATIONAL CHARACTERISTIC CURVE 
FOR THE “CORDON” CIRCUIT BREAKER 








HOW IT WORKS: Combining and coordinating 
standard circuit breaker characteristics with specially 
designed current limiting Amp-traps, the ‘‘Cordon”’ cir- 
cuit breaker achieves the characteristics shown above. 
The thermal, magnetic trip unit provides coordinated 
protection against overloads and short circuits up to a 
predetermined value. At this point the current limiting 
Amp-traps assume the fault-clearing duty and extend 
short circuit protection to 100,000 rms amperes. 
Therefore, unless the magnitude of a short circuit 
reaches the fusing point, the Amp-traps are unaffected, 
and the standard circuit breaker overload devices per- 
form their normal function. Since the fast clearing time 
of the Amp-trap (less than 14 cycle) provides a current 
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limiting effect, the magnetic and thermal stresses, which 
are proportional to the square of the current, are greatly 
reduced. Consequently, the standard molded case type 
circuit breaker safely withstands the heavy fault cur- 
rent, and the necessity of designing structures for 
maximum available short circuits is eliminated. ; 

The Amp-traps are mounted in a molded housing 
which plugs into the load side of the breaker forming 
one compact unit. A design feature of the ‘‘Cordon 
circuit breaker actuates a common tripper bar when any 
Amp-trap blows, opening all poles of the circuit breaker. 
Until the blown Amp-trap is replaced the circuit break- 
er cannot be closed. A mechanical linkage arrangement 
automatically opens the circuit breaker when the Amp- 
trap housing is removed. 
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100,000 amp interrupting rating 
in molded case circuit breakers 


Now—one compact circuit breaker provides the 
practical, economical solution to meet con- 
stantly increasing interrupting requirements. 
The new “Cordon” circuit breaker provides all 
of the design and operating advantages of the 
famed I-T-E molded case breaker, plus inter- 
rupting ability up to 100,000 rms amperes. 
The ‘‘Cordon”’ circuit breaker can be utilized 










Draw-out design feature of Amp-trap housing provides 
accessibility to simplify change of Amp-trap. Amp-trap 
stud design assures proper alignment and positive con- 
hection when inserted in the breaker frame. 
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New I-T-E “CORDON” 
Circuit Breaker 


The Amp-traps are mounted in a 
molded housing which plugs into the 
load side of the breaker. When any 
Amp-trap blows, all poles of the 
breaker are opened. 


I-T-E CIRCUIT BREAKER COMPANY 


Small Air Circuit Breaker Division 





in normal branch and feeder circuit applica- 
tions in switchboards, panelboards, load centers, 
and individual enclosures. Plug-in mounting, 
rear connected studs, or front connected termi- 
nal mounting arrangements are optional. 

*“Cordon’’ circuit breakers are available with 
2 or 3-pole construction in 100, 225, 400 and 600 
ampere frame sizes, 250 v d-c and 600 v a-c. 
Write for complete details or call your nearest 
I-T-E office. I-T-E Circuit Breaker Company, 
Small Air Circuit Breaker Division, 19th & 
Hamilton Sts., Phila. 30, Pa. 


To replace a blown Amp-trap (indicated by released 
plunger) you simply loosen two screws, remove the 
retaining bar, withdraw the blown unit, insert the new 


one, and replace the retaining bar. 


A NEWSPAPER CLIPPING mailed to us recently 

by a consulting engineer called to our attention 
an interesting educational problem that arose last 
month at the College of Osteopathy, in Chicago. The 
students refused to take their final examinations. 
They reasoned that there was no need for them to 
either take the examinations or apply for degrees 
from the College, for they knew enough to pass the 
state and federal licensing examinations. 

Osteopaths, just as engineers, can offer their serv- 
ices to the public on the basis of state registration, 
and their college degrees do not give them any ad- 
vantage so far as their right to practice is concerned. 
Why bother with a degree? 

Currently, engineers are faced with somewhat the 
same situation. A degree in engineering is worthless 
so far as the right to offer one’s services to the public 
is concerned. Only state registration gives an engi- 
neer that right. Why, then, should the senior student 
waste his time taking final examinations at his col- 
lege or university if he feels that he can take and 
pass his Engineer-in-Training examination? 

There are reasons. Today, most young graduating 
engineers do not go into private practice, and in get- 
ting a job in industry or government, a degree in en- 
gineering is more meaningful than an EIT certificate. 
Also, state engineering registration laws give ex- 
perience credit for the four full years in engineering 
school, so any student who decided not to take his 
final examinations would be automatically penalized 
a full year in completing his registration. And despite 
the excellent efforts to impress upon engineers the 
necessity for registration, the engineering degree is 
still held in higher esteem than a registration cer- 
tificate in all but consulting circles. 

For these reasons, there is not much danger that 
senior engineering students will follow the exam- 
ple of the student osteopaths in Chicago. If osteo- 
paths revere their college too little, engineers are ioo 
likely to go to the other extreme. 

What we need is some way to tie the degree and 
state engineering registration together so that both 
are held essential to the practice of engineering — 
in industry and government as well as in private 
practice. It can be done rather simply. 

Ten years ago engineering educators gave little 
thought to the importance of engineering registra- 
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tion. Indeed, many engineering professors were not 
registered, or if once registered, had failed to keep 
up their registration. Little encouragement was 
given the student to take his EIT examination im- 
mediately upon graduation. This has changed in the 
past few years. Now, almost all accredited engineer- 
ing schools strongly encourage their graduating stu- 
dents to take the state examinations, and no little ef- 
fort goes into preparing the student for the tests. 

Certainly, this is proper, for no one is better pre- 
pared to pass the theoretical part of the examination 
than a student fresh from his classes. The longer he 
waits to take this examination, the harder it will be 
for him — the more he will need a refresher course. 
And too often, those students who fail to take the 
EIT examination upon graduation fail to take it at all 
and go through life “never quite engineers.” 

It would be best for the profession and for the in- 
dividual engineering graduate if some sort of plan 
were agreed upon that made it imperative for the 
senior engineer to take his registration examination 
before getting his degree. The awarding of the de- 
gree could be made contingent upon sucessfully pass- 
ing a state registration examination. Many bar ex- 
aminations are given in the two months prior to 
graduation from law school. There is no reason that 
arrangements should not be made for pre-gradua- 
tion examinations to be conducted for engineers. 

We think the Engineers Council for Professional 
Development should give this serious consideration. 
They are the accrediting body for engineering schools, 
and they could use their accrediting power to bring 
such a plan into effect. Perhaps it would be wise io 
simply suggest to all engineering schools that they 
make arrangements with State Engineering Regis- 
tration Boards to hold examinations prior to gradu- 
ation instead of after. Then, after several years, 
when a trial period had elapsed, the holding of such 
examinations could be made mandatory for accredit- 
ed schools. After another period of years, it might be 
time to encourage the colleges to establish, as one of 
their requirements for graduation, the satisfactory 
completion of the state EIT examinations. 

Undoubtedly, there are many details that would 
be difficult to arrange. But if we do not go to work 
on them now, they will still be there ten years ‘rom 
now —and ten more years after that. 
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HONEYCOMB GALV. 
MAXIMUM PANEL SIZE: 4'-64"x 3-94" MINIMUM PANEL SIZE: 3'-43"x 2'-6" 


TYPICAL PANEL SECTION 








\ SX \ 


YY 


INDUSTRIAL ECONOMIST 


ROSY SPECTACLES — So far as the American con- 

sumer is concerned, this is going to be a good year, 
with more houses and autos purchased and with everybody 
better off. This is the gist of an important national survey 
of consumer intentions conducted in January and February 
by the Federal Reserve Board and the University of Mich- 
igan Research Center. It was found that consumers regard 
their current financial status "favorably," feel “optimistic” 
about their own income prospects, and are “very opti- 
mistic'’ about general business conditions this year. 


N. Y. IDEA — The creation of a new type of devel- 
opment corporation to attract union and company 
pension funds into investing in large housing projects was 
oposed in a report released by Governor Harriman of 
ew York. The report described a central financial institu- 
tion, on the order of the N.Y. State Business Development 
Corp., in which pension funds would be invested and which 
in turn would finance such housing construction as middle- 
income apartments. It was estimated that an investment 
of 10-20% of union and company pension funds would 
effect "a tremendous construction program." 


MARK OF THE BOOM — The light up on January 

10 of U. S. Steel's No. 5 blast furnace at its Duquesne, 
Pa., works marked a rare situation. It meant that all 28 of 
U. S. Steel's Monongahela Valley blast furnaces were in 
operation, a simultaneous operation that had occurred 
only three times previously: in April 1949, November 1947, 
and for a very short time during World War Il. 


» EVERYTHING'S UP TO DATE... — Plans for a $16 

million shopping center in Twinsburg, Ohio, feature 
a half-mile, heavy-rubber, completely covered moving 
sidewalk to carry rene along a route from the parking 
area, past store fronts, to a central package pick-up sta- 
tion, and back to their cars. Construction of the 75-store 
area will begin this summer. The shopping center will con- 
sist of one and two-story glass and steel buildings with 
walls of clear glass and insets of decorative glass. The 
shopping center is part of a 500-acre development that 
includes 700 homes, 250 of which already have been built. 
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VISUAL PROPAGANDA — A film entitled "To En- 

rich Mankind" explains to the layman the great 
contribution that mechanical engineering has made to the 
development of this nation. Produced by the Jam Hand 
Organization, Inc., the film is an excellent vehicle for high 
school guidance work and for public information generally. 
For details on availability and cost, address The American 
Society of Mechanical Engineers, 29 West 39th Street, 
New York 18. 


trends in forest management will increase saw-timber 
growth by 1975 to a point about 10%, above removal and 
then maintain that level through the year 2000. This can 
be accomplished while there is simultaneously a consider- 
able expansion of industrial forest products output. So 
concludes Mr. J. A. Zivnuska of the University of California 
in a study of the U. S. Forest Service Timber Resource 
Review. His findings take issue with the latter report and 
are available in booklet form from the Forest Resources 
Council, 220 East 42nd Street, New York 14. 


» TIMBER APPRAISAL — "A continuation of present 


UPWARD TREND — Business expects to spend $35 

billion for new plant and equipment this year — a 
whopping 22% greater than 1955. A joint survey by the 
Commerce Department and the Securities Exchange Com- 
mission revises upward an earlier estimate of investment 
outlays for the Ist quarter and shows that they will con- 
tinue to increase throughout this year. Planned outlays 
are estimated at a seasonally adjusted annual rate of 
$34.5 billion this first half of the year and $35.5 billion in 
the 2nd half, compared with $28.3 billion for all 1955. 


» RECOMMENDED READING — "Scientific Person- 

nel Resources," an 86-page report by the National 
Science Foundation, discusses the supply, utilization, and 
training of engineers and scientists. This well-illustrated 
study is available for 50 cents from the Superintendent of 
Documents, Washington 25, D. C. 


steel for construction and contractor products 
amounted to 21,566 tons last year, an increase of 50%, 
over 1954... Growth of timber in the nation is one-third 
greater than consumption together with loss by fire and 
insects and other destruction . . . The Port of New York 
Authority plans to spend $600 million to improve its facil 
ities over the next five years—considerably more than ever 
previously spent in a similar period . . . Some cement pro- 
ducers are reported a bit concerned about current an 
planned expansion of the industry. Current expansion vill 
raise capacity from a present 315 million bbls to 370 mil- 
lion. Shipment last year amounted to 300 million bbls . . - 


[) THROUGH THE TRANSIT — Shipments of stainless 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 





BORDEN ALL-WELD DESIGN BORDEN RIVETED DESIGN BORDEN PRESSURE LOCKED 


The best type for use where floors are sub- Most substantial and oldest design of  etge » tute — 
ject to extreme corrosion or moisture — grating made, permits perfect distribution 0 = Penny Riven Locked Design permiss 
chemical plants, breweries and other pro- of loads. Made on the truss principle, maximum passage of light, heat and air. It 
cess industries. There are no cracks, open Borden Riveted Gratings are hydraulically jg especially desirable in power plants, 
joints, or holes in bars. This type made power-forged for strength and durability. boiler rooms and all dry area. Deep cross 
only in mild steel. Particularly recommended for aluminum. bars increase lateral support. 


SEND FOR FREE CATALOG BORDEN METAL PRODUCTS COMPANY 
COVERING ALL FLOOR GRATINGS 817 GREEN LANE Elizabeth 2-6410 ELIZABETH, NM. J. 


SOUTHERN PLANT -— LEEDS, ALA. — MAIN PLANT—UNION, N. J. 
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SINCE ENGINEERS often have close connections 

with the law relating to the sale of goods, it is 
important for them to have a grasp of the funda- 
mental principles involved. 


Contracts and Sales 


The law of sales is allied to the law of contracts. A 
contract is an agreement based upon a “considera- 
tion.” A sale is the transfer of goods by virtue of an 
agreement based upon a “consideration.” In a con- 
tract to sell goods, there is only a promise to transfer 
at some time in the future the ownership of the 
goods; in a sale, the ownership of the goods is actu- 
ally transferred. The difference is the difference be- 
tween what is to be done (executory: a contract), 
and what has been done (executed: a sale). The 
failure to keep this distinction in mind can lead to 
serious consequences, 


Common Misconceptions 


There are two reasons why people are likely to be 
mistaken as to whether a transaction is a contract or 
a sale. One erroneous idea is that the ownership of 
the goods cannot have been transferred if the goods 
have not yet been delivered; the other erroneous 
idea is that the ownership of the goods cannot have 
been transferred if the price has not yet been paid. 
These hard-to-shake fallacies have caused and will 
undoubtedly continue to cause great hardship to 
people who are ignorant of the law of sales. They are 
each based on the same misconception as to the na- 
ture of a sale, i. e. they are both based on the falla- 
cious idea that a sale does not occur until the trans- 
action is entirely complete, including delivery and 
payment of the purchase price. 

As a matter of fact (and law), in a sale of goods 
the ownership of the goods passes whenever the 
agreement provides it shall pass. It passes solely by 
virtue of the agreement. There is no tangible activity 
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Legak Aspect 


Consultant in Legal and Technical Problems 


MELVIN NORD 


Registered Professional Engineer 


Patent Attorney 


The Law of Sales 


required in order for the transfer to take place. For 
example, if the agreement says title is to pass im- 
mediately, it passes immediately, regardless of the 
fact that delivery is to be made later, or that pur- 
chase price is to be paid later. It should, of course, be 
understood that a promise to pay the purchase price 
is a sufficient consideration to support a sale of goods. 
Actual payment is not necessary for this. 

In the case of a gift of goods, the agreement or prom- 
ise to make a gift is not sufficient to pass title, there 
being no consideration. In this case, what is required 
in addition to an agreement to transfer the owner- 
ship of the goods is delivery. This normally means 
delivery of the goods, but delivery of a written deed 
of gift will suffice instead. 

In the instance of sale of realty instead of goods, 
the rule is different from either of the rules men- 
tioned above. The only way the ownership of realty 
can be voluntarily transferred from one person ‘0 
another is by delivery of a written deed signed by 
the grantor. Delivery of possession of the realty is 
irrelevant, and so is consideration. 

Because of the fact that the transfer of ownership 
of property occurs in different ways in each of these 
three situations (transfer of title to realty by gift or 
sale, transfer of title to goods by gift, and transfer of 
title of goods by sale), there is much confusion 
among non-lawyers and plenty of business for the 
lawyers themselves. 


When Title Passes 

Two types of question make it important to know 
precisely when the title passes from the seller to the 
buyer. If the value of goods has increased since the 
bargain was made (or if the buyer has made an ex- 
cellent bargain), the buyer will claim that he is the 
owner. On the other hand, if the property has been 
destroyed since the bargain was made (or if the 
buyer has made a poor bargain) , the buyer will claim 
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duct Liner equotions 


without o Alide tute | 
(QL ! 
“How much of this duct should | line to attenuate 15 db 
of fan noise?” 


Common problems like this can easily be solved when you 

have Gustin-Bacon’s new 8-page brochure on Ultralite Duct 

Insulation and Duct Liner. And you won't need a slide rule — 

because Gustin-Bacon has plotted for you the values for 12. 6a'4* 
power at various absorption coefficients, as well as giving you the 

sound absorption coefficients of Ultralite Duct Liner at various free 
quencies. In addition, this new brochure will show you a new easy way 
to solve the problem of lining ducts that are not long enough to obtain 
the required decibel reduction. 


The new booklet also contains a wealth of helpful information about Ultralite 

Duct Insulation and Duct Liner. You'll find specifications and instructions for insulating 

heating ducts . . . cooling or combination ducts . . . forming duct liner with the metal ... 

applying surface finishes, both indoors and out. This information makes it easier for you 

to specify and apply Ultralite than any other duct insulation on the market. 

Ultralite is the only insulation of long glass fibers . . . the first flexible glass fiber duct insulation 

on the market . . . the easiest and most economical duct insulation you can use. Get the facts from your 
nearby distributor, or write today. 


WRITE TODAY FOR YOUR FREE COPY *Equation on pg. 942 of 1955 American Society of Heating, Ventilating 


& Air Conditioning Engineers Guide or in Gustin-Bacon’s new Duct Brochure. 


SUSHI BACON neapey ye GD) 


Thermal and acoustical glass fiber insulations @ Pipe couplings and fittings @ Molded glass fiber pipe insulation 


212 W. 10th St., Kansas City, Mo. 
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Fenestra ““E’’ Deck spans up te 






SAVES 

















Covered walkways and canopies 
are economical with Fenestra “E”’ siructu 
Deck. The long-span design and 
easy erection save time and costs. 
Try this use of low-cost Fenestra 
“E”’ Deck for your next building. 
Shown here is walkway at Window ; 
Rock Public School, Window Rock, nsulat: 
Arizona. Architect: E. L. Varney, 
Phoenix, Arizona. General Con- 
tractor: M. M. Sundt Construction 
Company, Tucson, Arizona. Panel ordinat 
Erection: Chapman-Dyer Com- 
pany, Tucson, Arizona. 
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20 feet without roof purlins or bar joists! 


TRUCTURAL STEEL 


Here’s an economical way to solve the shortage of 
wructural steel! Long-span, low-cost Fenestra “E’’ 
Weck eliminates intermediate beams or bar joists for 
spans up to 20 feet. 

A two-man crew can erect lightweight “‘E’”’ Deck 
quickly and easily. A minimum of 1” rigid fiberboard 
isulation is all that’s needed for a bonded roof over 
he 234” rib opening. 

Each “E’”’ Deck section is 12 inches wide to co- 
dinate with modular construction and is made 


STEEL 
ROOF DECKS 


Fenestra 


Your Single Source of Supply for 
Windows + Doors - Building Panels 


in depths of 3 or 4% inches with an E-1 Hot-Dip 
Galvanized finish. 

Don’t let structural steel shortages slow down your 
buildings. Call your Fenestra representative today— 
he’s listed in the Yellow Pages. He can help you 
change your plans to “‘E”’ Deck and arrange for fast 
delivery to your job. Mail the coupon below for your 
copy of the new Fenestra Building Panel catalog with 
complete engineering data on all Fenestra products, 
including “‘E’”’ Deck. 


Fenestra 

CE-3443 Griffin Street 

Detroit 11, Michigan 

Please send me the 1956 Fenestra Building Panel catalog with com- 
plete information on Fenestra “E” Deck. 


Name 








Firm 
Address 
City 




















HILCO 


Oil Maintenance Equipment 





OIL RECLAIMER PURIFIER-RE-REFINER 


For continuous oil purifica- For all purification in 
tion in range of 2-100 gph. batches of from 6 to 100 
R A gallons. Removes all sol- 

emoves all solids, acids ids, acids and volatile 


and volatile contaminants. contaminants, 


FILTER 


Furnished in capacities 
from 0.1 to 750 gpm. Var- 
ious cartridges available 
for mineral and inhibited 
detergent oils. 


HILCO purification means complete 


oil purification . . . 


Whenever oil is used it becomes contami- 
nated and must be discarded or conditioned 
for further use. There is a HILCO to do 
this job for you. You can recover large 


quantities of oil at low cost. HILCO units 





HIGH CAPACITY RECLAIMER 


Combines filtration for removal of 
solids and sludge with vacuum va- 
Porization for removal of solids, 
acids, water, solvents, fuel dilution. 
Furnished in standard or custom 
built models to 600 gph, 


are available for continuous or batch oper- 


ation. 





‘e Steam A 
e Steam Engines 
e Air Compressors 


e Vacuum Pumps 


oe Diesel Engines 
e Trucks 
e Tractors 
e Gasoline Engines 
a Gas Engines 
e Automobiles 





e Transformers 
e@ Circuit Breakers 
e Wire Drawing 
Machines 
e Hydraulic Eq 
e Metal Rolling Mills 
Making Machinery 


e Buses 

e Heat Treating 
Systems 

e Locomotives 

e Paper 


@ Oil Bath Air Filters 


uipment 
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THERE’S A HILCO TO DO THIS JOB FOR YOU 


e CONSULTING ENGINEERS ¢ 


WRITE TODAY! ror rue NEW HILCO 
CATALOG FOR COMPLETE INFORMATION 
AT NO OBLIGATION .. . 
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THE HILLIARD Corporation 


1001 W. FOURTH STREET * 
IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 





ELMIRA, NEW YORK 
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that the seller is still the owner. 
As pointed out, the rule is as 
simple as it could possibly be: title 
passes in a sale of goods whenever 
the parties intend it shall pass. 
What could be easier than that? 
However, as is usual when deai- 
ing with people, the simplest 
things may be quite complex. The 
fly in the ointment here is that the 
parties seldom state just when 
they do intend title to pass. So 
when we come to apply our sim- 
ple rule of intention we have no 
way of knowing what the inten- 






































tion actually was when the agree- 1 
ment was made. Of course each 
party now knows exactly when P 
the title was intended to pass, and " 
it is purely coincidental that each R 
one happens to think exactly what t 
is necessary for the outcome to be 5 
in his own favor. s 
v 
Intention of Parties « 
In other words, we can be fairly ‘ 
certain that the parties did not t 
have any intention whatever in- . 
sofar as legal title was concerned 
when the agreement was made. I 
They were thinking of what was 
to be sold, what its quality and g 
quantity were to be, when and D 
where delivery was to be made, . 
what the purchase price was to be ‘ 
and when it was to be paid, and 
who was to pay the freight. Only 
lawyers worry about when legal D 
title was intended to pass (and 
even they do not do it when they st 
buy something for themselves). . 
: 
Rules of Law lo 
ve 
As a result, in by far the great- 
est number of cases, we must have tl 
some rules of law to help decide = 






the question of when title passes. 
These rules are all merely re- 
buttable presumptions, that yield 
to the actual intention of the 
parties whenever that can be 










proven, but that are otherwise 4- 
taken by law to be the intention ty 
of the parties. 

The first of these rules states 
that in the absence of an expressed 
intention, where there is an un- Spe 






conditional agreement to seil spe- 
cific goods in a deliverable state, 
the titles passes when the agree- 
ment is made. By “specific goods 
we mean, for example, certain par- 
ticular pumps (Serial Nos—,—: 
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What Are the Advantages 
of Down-Draft Multi-Pass Design? 


Dry Steam 

Absence of surging is the best 
assurance of dry steam production. 
The 4-pass down draft design of 
Superior Steam Generators places 
the hottest gases of the first and 
second passes directly below the 
steam releasing surface for the entire 
width of shell, thus avoiding the 
excessive surging which takes place 
when concentrated steam rises 
through the water from the bottom 
of the drum. 


Improved Circulation 


The proportional distribution of 
gases, possible only with multi-4- 
pass design, provides higher velocity 
circulation eliminating sludge 
accumulation. 


Maximum Heat Transfer 


The combined length of the four 
successive passes of Superior Steam 
Generators provides maximum heat 
transfer by maintaining high gas ve- 
locities. 4-pass design reduces tube 
volume in successive passes, thereby 
maintaining the scrubbing action of 
the hot gases, and further promoting 
maximum heat transfer. 


Quick Steaming — 
Equalized Expansion 

As shown in the illustration, the 
4-pass design with a gas pass be- 
tween the integral furnace and the 


SUPERIOR COMBUSTION INDUSTRIES INC. 


Specialists in PACKAGED BOILERS. 


/ pid ) fd / L / Fe 


STEAM GENERATORS 
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bottom of the boiler shell, provides and equalized expansion without 
the dual functions of quick steaming strain on the main welded seam. 


WRITE TODAY FOR A COPY OF THE CATALOG... 








.. Which explains in detail with 
illustrations the many design fea- 
tures which bring minimum installa- 
tion, maintenance and operating 
costs, plus maximum efficiency and 
long life to owners of Superior Steam 
Generators. For complete details on 
units in 18 sizes from 20 to 600 b.h.p. 
for pressures to 250 p.s.i. burning 
oil or gas or both, write today for 
Catalog 807. 








exclusively / 
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Verli-Line 
PUMPS 


are economical to own 
— economical to operate 








Feature after feature has 
been designed to make 
the Verti-Line Turbine 
Pump today’s best buy in 
vertical pumps. Typical 
construction features are 
illustrated. 











Whatever your vertical 
pump needs, investigate 
Verti-Line before buying. 








in 
all industry 








on the farm 










for the city 







Send for your free copy of 
our new booklet, ‘Pumps For 
Sale."" Ask for Bulletin D-46 









This easily accessible assembly 
provides means of putting ten- 
Pe? sion on oil tubing, making a 
rigid, taut, non-vibrating bearing 
and shaft enclosure. 





- Butt-joint column pipe is usu- 


ally furnished in 10 ft. lengths. 


+ Sleeve type pipe couplings are 


standard. Flanged type also 
available. 


- Reinforced rubber enclosing 


tube supports assure align- 
ment of oil tube and are 
spaced as specified by Layne 
& Bowler engineers. 


- Extra long, special alloy bronze 


bearings are spaced at 5 ft. 
intervals. 


- Lineshaft is of highest quality 


steel, turned, ground and 
polished. Tested for accuracy 
within .002 in. High tensile 
strength assures greatersafety. 





- Either radial vane or mixed 
flow type impellers are sup- 
plied depending on service and 
conditions. 


+ Oversize pump shafts elimi- 


nate deflection, whip and vi- 
bration, resulting in longer 
bowl life. 


- Perihedral seal combines ver- 


tical cylindrical and horizontal 
surface impeller sealing. Shaft 
stretch due to pressure change 
is not critical, because of ver- 
tical cylindrical seal. However, 
adjustment for wear to restore 
original capacity is easily ac- 
complished by means of an ad- 
justing nut in the top of the 
driver that brings into action 
the horizontal part of the 
Perihedral seal — an exclusive 
Verti-Line feature. 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 


general offices and main plant 
2943 VAIL AVENUE e LOS ANGELES 22, CALIFORNIA 


—, etc.), and not just 100 centrif- 





ugal pumps of a specified capacity 
and type. By “deliverable state” 
we mean that there is nothing 
more required of the seller by the 
agreement before the goods are 
ready to be taken by the buyer (or 
shipped by the seller, if that is 
what the agreement calls for). 
The fact that the seller may plan 
to weigh or count the goods before 
loading them on a truck does not 
prevent the goods from being in a 
deliverable state; but the fact that 
they must be packaged by the 
seller obviously does prevent 
them from being in a deliverable 
state before this has been done. 


Interpretation by Court 


The following example _illus- 
trates this rule: 

The city of Boscobel sold a pow- 
er plant consisting of two boilers, 
two engines, two steam pumps, 
etc., to Muscoda Mfg. Co. The con- 
tract, in writing, specified a price 
$1800 and stated that the buyer 
was to take the power plant out 
before a certain date. At the time 
of making the contract $200 was 
paid. The property was entirely 
destroyed by fire before removal. 
by Muscoda. 

The question was whether the 
seller could recover the additional 
$1600. The argument of the buyer 
was, of course, that he never re- 
ceived the rest of the goods. But 
the holding of the court (183 
N. W. 963) was that title had pass- 
ed to the buyer, since the contract 
was an unconditional agreement 
to sell specific goods that were in 
a deliverable state. They were de- 
liverable because there was noth- 
ing further for the seller to do. 

The second of the presumptions 
is that where there is a contract to 
sell specific goods and the seller 
must do something to them to put 
them into a deliverable state, the 
title passes when the goods have 
been put into a deliverable state. 
No notice by the seller to the 
buyer is needed at this time in or- 
der for title to pass. This rule also 
yields to the actual intention of 
the parties, if that is proven. 

Here is an actual case that you 
can use to test whether or not 
these rules are clear to you. The 
answer will be printed next 
month. In the meantime, there }5 
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...and assure permanent protection 
for your metal piping investment 


ROUND SYSTEM .. . supplied 
ofobaaho}t-h4:h phd aMelobaat obbat-talobem boat 
fo C-bucba-bbalt- bate M306 0} ele) aat-ia ab lok abba-e 
Available in 12 sizes, each with 
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TUNNEL SYSTEM ... in- 
3a VOl-to Mo} at- WE-bb aah 0) (-Molop aloha 3a: 
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SU AN-E- bale Me) lo (= =) lolol «Me b ald aba-t-) 
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STILLWATER CONDUIT SYSTEMS 


There’s one material that never wears out underground. 
That’s vitrified clay. And vitrified clay is the major com- 
ponent of Stillwater Conduit Systems—both Tunnel and 
Round types. When you run your service piping under- 
ground, through Stillwater Conduit, you not only eliminate 
unsightly jungles of overhead pipe . . . you protect that 
piping permanently . . . and you lay it straight and true, 
with fewer “‘runarounds’”’ to avoid obstacles, and fewer 
fittings that cause turbulence and pressure drop. 





















Any combination of 
service piping can be 
accommodated by 
Stillwater Conduit 


Stillwater Conduit Systems are completely unaffected by Systems, using either 


extremes of temperature or moisture, or the attack of cor- 
rosive soils and ground waters. They provide the best 
possible protection for the enclosed metal service piping. 
We'll give you all the engineering help you need to design 
the complete system—and we’ll follow through by super- 
vising the actual construction job. Large warehouse stocks 
assure prompt shipment of any size order, complete with 
all accessories. 


WRITE FOR new four-page, 


file-size bulletin, with full details STILLWATER 


The Stillwater Clay Products Co. CONDUIT 


STILLWATER CONDUIT DIVISION 
3334C PROSPECT AVENUE, CLEVELAND 15, O. SYSTEMS 
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filler or sectional 





insulation. 
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TEST YOUR TOWER 


Thanks largely to Marley’s “Test Your Tower” crusade, it is 
generally accepted today that the purchaser of a cooling tower is 
entitled to proof of positive performance. Only a test is proof 








positive—and the best season of the year for tower testing is at 


hand. 


So if you haven’t done so already, write today for Marley’s 
technical bulletin, “Test Your Tower”. It offers a simple, proven 
method by which you can determine how closely your actual tower 
performance measures up to specified performance. Such infor- 
mation is well worth knowing, particularly in those industries 
where the whole tempo of operations is closely geared to tempera- 
ture of process cooling water. Knowing your tower’s capabilities 
and limitations will also help you make sound plans for the future 


if you have purchased a tower with plant expansion in mind. 


Whatever your situation, it pays to test, and now 





is the time. Write for your copy of 
“Test Your Tower” today! 







Founder Member—Cooling Tower Institute 











The Marley Company 


Kansas City, Missouri 








nothing to prevent you from send- 
ing in your answer. Positively no 
prizes (including booby prizes) 
will be given. Majority rule, of 
course, prevails, but it is only fair 
to warn you that the judge is the 
only one who has a vote. 

A, a manufacturer of dyes, re- 
ceived an order from B for 6000 
Ib of a certain dye, with price and 
quality specified. A “accepted the 
order and promised to sell” and 
deliver the dyes. A had a large 
supply of dyes on hand and was 
ready to make a shipment from his 
supply at any time, but B refused 

























to give A shipping instructions TH 
and later cancelled the order. A 

now sues for the purchase price of pay 

the goods. vie 

Can A recover the purchase of 

price of the dyes? a4 abe 

fide 

= 850 

sele 

sca 

ARTICLE REPRINTS — 

A limited number of reprints listed RA 

below are available free of pro: 

charge to our readers. If you need to j 











an extra copy please write, using 
your company letterhead, to: 
Reader Service Dept., CONSULT- 
ING ENGINEER, 227 Wayne St. 
St. Joseph, Mich. 





"Hydraulic Elevators and Modern Building 
Design" 






"Notes on Waterproofing Buildings” 
“Chicago Code Defines Engineering Work" 
"The Case for Radiant Cooling” 
"Specifying High Pressure Blow-off Valves” 









“Hydraulic Elevators" 






"Planning for Engineering Work" 

"Should Consulting Engineers Advertise?” 
“Noise Levels of Indoor Transformers” 
“Can You Afford to Ignore Atomic Energy" 


"Soil Mechanics Is a Science” 








"Preparing Specifications for the Painting of 
Steel Structures" 

“Reports Your Clients Want to Read” 

“Permanent Magnets . . . history and theory" 

"Profiling the Earth From the Air" 

“More Than One Way to Skin a Building” 

"Ethical Practices” 

"Make Safety an Integral Part of Design” 

"Pipeline Network Computors™ 

"A Practical Approach to Ethics" 

"Consultants and Atomic Power" 

“Engineers and Professional Recognition” 


“What to do When Your Client Needs Air 
Pollution Control" 
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THE ATOMIC ENERGY COMMISSION has completed 
its review of some 31,000 secret and confidential 
papers (its cache of documents from past years) with a 
view to downgrading or declassification and evaluation 
of their technical and general interest. Before review, 
about 30,000 were classified secret and about 1000 con- 
fidential. There are now 11,500 in the secret category, 
8500 confidential, and |1,000 declassified. AEC plans to 
select about 2500 of the most useful documents for full 
scale reproduction and distribution with the remainder 
available on microcards or in the form of photostats. 


RADIOISOTOPES are now in use by 1200 firms, accord- 

ing to AEC, providing a saving to industry of "ap- 
proximately $100 million" annually. This saving is expected 
to increase ten-fold during the next ten years. On radio- 


isotopes in the water supply field, Harry E. Jordan, secre- 
tary of the American Water Works Assoc., told the Joint 
Committee on Atomic Energy at its recent hearings that 
he considers the U. S. far behind Britain and West Ger- 
many in the study and application of radioisotopes in this 
field. He suggested that a Federal inter-departmental 
panel be set up to explore possible areas of application. 


THE TREND toward insuring against catastrophic loss in 

new areas of coverage will be the theme of the 
American Management Association's Spring Insurance 
Conference, at the Hotel Roosevelt, N. Y., May 9-11. 
Speakers will evaluate the application of the catastrophe 
approach to comprehensive health insurance, fire cover- 
age, and atomic risks. Other developments in the insurance 
field include: a seminar held by the Joint Congressional 





POSEY PIPE AND PILING 


CARBON STEEL 


Posey specializes in the fabrication of large O.D. pipe 


for high pressure, high temperature service in water lines, 


STAINLESS STEEL 
NICKEL CLAD 
STAINLESS CLAD 
MONEL CLAD 
WROUGHT IRON 


sewage outfall lines and similar applications . . . with 
facilities for producing pipe and piling from 20” diameter 
and larger ... economically and on time. Write for 
specifications and prices without obligation. 


Fabricated in accordance with ASTM specifications, Class A252-46 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION 
NEW YORK OFFICE: GRAYBAR BLDG. 









































Fhe Modern Pool with 



































For maximum 
water clarity, the 
specifications for this 
new pool, Horseheads, 
N. Y., called for R. P. 
Adams Poro-Stone Filters. 


ADAMS SPZ 
FILTERS 


Yes, here’s another distinctive pool with the popular Adams 
Poro-Stone filters. More and more public pools are insisting on 
Adams Filters, and there are many good reasons why. Here 
are two of the important ones. 

First, the exclusive ADAMS HI-FLOW backwash design gives 
you simple and easy cleaning . . . no messy disassembly . . . no 
scrubbing of filter elements. The high air dome and unrestricted 
backwash outlet provide complete purging of the filter tubes 
with high velocity water. 

Second, rugged 4144” O.D. PORO-STONE elements with nearly 
40% open area are unaffected by corrosion. The first Adams 
swimming pool filter — in use since 1938 — was the first 
Poro-Stone Swimming Pool Filter installed in this country. 
There are numerous other reasons why it pays to specify and 
buy Adams SPF filters. Get all the facts by writing for your 
copy of Bulletin 625. Use the handy coupon below. 


R. P. ADAMS Co@., INC. 


256 EAST PARK DRIVE BUFFALO 17, N. Y. 
























































The Double SPF-129 Poro-Stone filter shown above provides 258 square 
feet of filter area . . . will handle pools of 371,500 gallons capacity at 
774 gallons per minute recirculation flow. It is. 1deal for outdoor pools 
such as the 268,000 gallon Horseheads pool. 


pa aceasta tae i ifn me emma 


R. P. ADAMS COMPANY, INC. A-56 
256 EAST PARK DRIVE, BUFFALO 17, N. Y. 


Please send me by return mail your new Bulletin 625. 


RII is ticsinssscccesnastgnnieannadoriesbidamaaenbibedagnldinnseiininisiensauty a 
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struction projects in the atomic field. 





Committee on Atomic Energy with AEC and industrial 
representatives to deal with "the insurance matter": a bill 
introduced by Representative Melvin Price that would re- 
quire the AEC, upon request, to imdemnify owners, op- 
erators, etc. of production or utilization facilities against 
uninsured liability to members of the public for bodily 


injury or death and property damage from nuclear hazards, 


H. K. FERGUSON CO., of Cleveland, is the latest firm ¢o 
establish a separate group for atomic energy 


activities. The group, to be headed by Edward L. Heller, 
former staff engineer for the Joint Congressional Com. 


mitteee on Atomic Energy, will supervise design and con- 


STUDIES ON STANDARDS for materials and for testing 


of materials used in nuclear energy development, par- 


ticularly in construction of reactors, will be coordinated 


by a Special Administrative Committee on Nuclear Prob- 
lems within the American Society of Testing Materials. 
The Committee will advise technical committees of ASTM 
on nuclear problems, stimulate undertaking of research by 
these groups, and review the status of the work being done. 


THE FIRST privately financed atomic power plant to go 

on line (1957) will be a facility operated by General 
Electric and Pacific Gas and Electric Co., near San Fran- 
cisco, Calif. (AEC now has the application "under re- 
view.'') Steam for the generation of power will be supplied 
by the experimental reactor facility that is part of an 
atomic inion G. E. will build for dadinemens of 
peaceful uses of the atom. The steam will feed into a 
turbine-generator, provided and operated by PG&E, which 
will send as much as 5000 kw of power into the PG&E 
transmission network. The reactor, a boiling water type 
designed for dual-cycle operation, will be a pilot plant for 
the 80,000-kw station to be built near Chicago, by G. E., 
for Commonwealth Edison Co. and Nuclear Power Group. 


THREE FLORIDA utilities (Florida Power Corp. of St. 

Petersburg, Florida Power & Light Co. of Miami, and 
Tampa Electric Co.) Babcock & Wilcox Co., and Allls- 
Chalmers Manufacturing Co. plan to develop, build, and 
operate a privately financed reactor of about 200,000 kw 
capacity at a cost of about $50 million. Reactor site and 
reactor type have not been announced. Target date for 
completion is 1962-63. Stone & Webster will be responsible 
for the plant's final layout,and construction. 


CAPITOL HILL may be literally sitting atop the "hot" 

issue of peaceful uses of atomic energy at some 
future date. Joint Congressional Committee Chairman 
Clinton Anderson and former chairman Sterling Cole have 
introduced a bill in Congress authorizing surveys and 
studies to explore the possibility of using atomic energy 
for utility service requirements of buildings and grounds 
on Capitol Hill. Approximately 25,000 kw of heat, to pro- 
vide space heating in winter and electricity for air-condi- 
tioning in summer, will be necessary with the modifications 
and expansion planned for the Hill. 


EBASCO SERVICES, INC. is evaluating the proposals 

made by six U. S. reactor manufacturers to American 
& Foreign Power Co. to build the three 10,000-kw power 
reactors A&FP plans to place in three Central and South 
American countries. Bidders are ALCO Products, AMF 
Atomics, Babcock & Wilcox jointly with Allis-Chalmers, 
International General Electric, North American Aviation, 
and Westinghouse Electric International. 
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this 


package boiler maker 






selects 





Yerway Blow-Off Valves 








The Wickes Boiler Co. selects Yarway Seatless 16,000 boiler plants. Many of these valves have 







Blow-Off Valves to make their good package-type been in continuous service 20, 30 and 40 years. 
boiler even better. For the full story on blow-off valves to meet 
3 Most package boiler users insist on Yarways your pressure requirements, write for Yarway 
| -..and most boiler manufacturers supply them. Bulletin B-426. 
| This acceptance is growing fast. Dependability 
| and /ow maintenance are two of the reasons. Rug- YARNALL-WARING COMPANY 
| ged, safe Yarway Seatless Blow-Off Valves have ; ; . 
no seat to score, wear, clog or leak. 106 Mermaid Avenue, Philadelphia 18, Pa. 







Yarway Blow-Off Valves are used today in over BRANCH OFFICES in PRINCIPAL CITIES 






BLOW-OFF VALVES 
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-—Continuous Aluminum Runners 6 ft OC 
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Single Thickness Plastic Ceiling-With Baffles-"PF" Board Above 


LIGHTING TESTS WERE RUN IN THE MOCK-UP BUILD- 
ING BY INSTALLING SEVERAL DIFFERENT TYPES 
OF LIGHTING IN VARIOUS PARTS OF THE CEILING. 


Open Ceilings 
Give Better Light 


at Lower Cost 


R. J. TUTTLE 
Syska & Hennessy, Inc. 





Double Thickness Plastic Ceiling-Sheet Rock Above 


THE DEVELOPMENT of more efficient and eco- 
nomical light sources, together with 
an increasing awareness by owners 
of the advantages of good lighting, 
have resulted in modern office building installations 
providing high lighting levels, good color quality of 
light, and comfortable seeing conditions. 
Obtaining high levels of illumination is, in gener- 
al, merely a function of the number of light sources 
and the quantity of light obtained from each source. 
The color quality of light depends upon the type of 
light source together with the color of the associated 
reflecting surfaces. However, in designing for com- 
fortable seeing conditions three main factors are im- 
portant: limiting the brightness ratios between ob- 
jects in the normal field of vision; the prevention of 
reflections that render specular surfaces illegible; 


and, except for special applications, the prevention 


of shadows on work surfaces. 
For a system to incorporate these seeing-com- 
fort features it must be an area type installation. Le 
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cal lighting such as desk lamps or ceiling or wall- 
mounted luminaries that provide a sharp cutoff type 
light distribution have their applications for accent 
lighting and for special tasks, but they contribute lit- 
tle toward over-all seeing comfort. If local lighting is 
used where it will be in the normal field of vision for 
extended periods of time, it will generally present 
problems of excessive brightness contrasts. 

Area lighting systems can be divided into four gen- 
eral classifications: 

{ Continuous troffers or individual luminaries 
spaced for uniform light coverage. 

{A louvered ceiling consisting of bare lamps uni- 
formly spaced above an “egg-crate” ceiling of either 
translucent plastic or metal construction. 

{ A luminous ceiling consisting of bare lamps uni- 
formly spaced above translucent plastic or glass. 
{An open ceiling utilizing uniformly spaced bare 
lamps either mounted above or integrated with a 
system of baffles. 

Both the luminous ceiling and the open ceiling 
types require a white ceiling cavity for uniform 
brightness, uniform light distribution, and for in- 
creased efficiency. 

Open ceiling type area lighting, incorporating the 
necessary seeing-comfort features, has been used 
the least of the four general types. It does, however, 
offer some very desirable features not found in the 
other types of area lighting systems. 


Mock-up Building 


In planning their new home office building at 
Bloomfield, the Connecticut General Life Insurance 
Company, together with their Architects, Skidmore, 
Owings & Merrill, and their Engineers, Syska and 
Hennessy, Inc., erected a full-scale mock-up of a sec- 
tion of the proposed building. The mock-up measured 
60 x 72 ft and represented a typical section of the 
main clerical area including fenestration. The pur- 
pose was to test and compare proposed materials and 
methods to be used in the final structure. This pre- 
sented an excellent opportunity for the comparison 
and evaluation of contemplated lighting schemes. 

Four basic systems were designed and installed 
with finishes, mounting height, adjacent ceiling ma- 
terials, and treatment of the ceiling cavities as nearly 
as practicable duplicating the conditions to be ex- 











pected in the proposed building. Each system was 
allotted sufficient space to permit an installation that 
would represent a realistic prototype of a large area 
installation. These four lighting systems were: 

{ A luminous ceiling. 

{| A system using flush-mounted, low brightness, con- 
tinuous troffers. 

{| A system using 2 ft x 4 ft flush-mounted luminaries. 
{| An open ceiling with uniformly spaced bare lamps 
integrated with a system of baffles. 


Lighting Specifications 


Initially, the luminous ceiling area was divided in- 
to two parts; one with a double-layer plastic light 
diffuser that provided some acoustical correction, and 
the other part with a single-layer corrugated plastic 
light diffuser and 6-in. vertical light baffles mounted 
on 2-ft centers, running normal to the windows. After 
the initial installation had been tested, the corru- 
gated plastic and light baffles were replaced by 2 ft x 
2 ft molded plastic panels, which in turn were tested. 

The low brightness troffers were 8-in. wide by 24- 
ft long with hinged crosswise baffles providing a 45- 
degree lengthwise cutoff. The baffles and troffers 
were mat finish aluminum, flush-mounted in a white, 
perforated, aluminum panel ceiling. 

Four types of 2-ft x 4-ft flush troffers were install- 
ed in a white ceiling of part acoustical tile and part 
perforated metal pan construction. Two types had 
glass diffusers, one of ribbed albalite, and the other 
of a low brightness lens pattern. The third type used 
a 45-degree by 45-degree cutoff, white, egg-crate 
louver. The fourth was a low brightness, mat finish, 
aluminum troffer with louvers providing 45-degree 
lengthwise shielding. 

The open ceiling installation consisted of two sec- 
tions, one with acoustical treatment on the ceiling 
above and nonperforated baffles, and the other with 
acoustical correction by means of perforated baffles 
containing 34 Ib density Fiberglas sound insulation. 
The baffles, located 2 ft on center and constructed of 
20-gauge steel with all fastenings and supports con- 
cealed, also served as wireways between the runners. 

The longitudinal runners, located 6 ft on center, 
were constructed of 18-gauge steel with continuous 
reinforcing channels of 16-gauge steel spanning the 
length of each runner at top and bottom. Lamp bal- 
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TESTS FOR LIGHTING LEVEL 
AT DESK HEIGHT WERE MADE 
IN ALL PARTS OF THE ROOM. 








lasts, sockets, and associated wiring were concealed 
in the runners with the complete installation so ar- 
ranged that all components were continuously acces- 
sible without using visible screws or access panels. 

Both runners and baffles were finished with a 
baked white enamel, and the complete system was 
mounted with adjustable brackets that fastened the 
runners to the bare structural steel members. The 
entire ceiling cavity was painted white. 

All four systems were designed to permit subdivid- 
ing the office areas into any combination of 6-ft x 6- 
ft modules by means of movable partitions. 

The modular characteristics of the area limited 
lamp lengths to a maximum of 6 ft. The lamps used 
for both the luminous ceiling and the open ceiling 
were 72-in., T-12, 425 milliampere units operating at 
200 milliamperes. This particular combination was 
selected to provide the high level of illumination and 


FRONT AND SIDE VIEWS OF THE OVERHEAD CONSTRUCTION USED FOR OPEN CEILING LIGHTING. 





the low lamp brightness necessary for the open ceil- 
ing system and at the same time to retain the flexi- 
bility of partition location. Although it was not neces- 
sary to retain the low brightness characteristics for 
the luminous ceiling, it was thought best to compare 
the two systems with the same watts-per-square-foot 
power input. In addition, the modular arrangement 
automatically limited the choice of lamp spacing, 
thus ruling out alternate schemes that might other- 
wise have been practicable. 

The 2-ft x 4-ft luminaries were installed with two, 
48-in., T-12, 425 milliampere lamps in each fixture. 
Each flush mounted troffer utilized a continuous row 
of 72-in., T-12, 425 milliampere lamps. All of these 
lamps were operated at their rated current. 

Tests were conducted both by the engineers and 
architects and by outside lighting and acoustical 
consultants. In addition to the formal tests, employ- 


FRONT AND SIDE VIEWS OF THE BAFFLES AND RUNNERS USED IN OPEN CEILING CONSTRUCTION. 
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TABLE |— EVALUATION OF LIGHTING SCHEMES 









Factor Luminous Continuous 2 ft x 4 ft Open 
Ceiling Troffers Luminaires Ceilings 


1. Initial Lighting °56. F.C. 
Levels “arc. BEC. 50 B.C. 90 F.C. 




























Relative Efficiency 
(With the open ceiling **0.42 0.86 0.83 1 
assumed as 1.0) 





Comparative Costs "170 1.50 12 1.0 
(With the open ceiling **0.90 

assumed as 1.0) 
4. Relative Operating Costs *1.2 0.7 0.6 1 
(With the open ceiling **1.2 08 
assumed as 1.0) 








Quality of Light Good Fair Fair Good 








Acoustics Inadequate 






Flexibility Good 







General Appearance Good Fair Fair Excellent 





9. Integration with the Fair Good Good Excellent 
Other Trades 















-songle thickness plastic 
*Double thickness plastic 





ees who were to occupy the proposed building visited other trades, good quality light, good acoustical prop- 
the mock-up installation, and their opinions were erties, flexibility, and ease of integration with the 
recorded to obtain the laymen’s reaction to the vari- essential materials of the other trades. 

ous systems that were being compared. The only real objection raised regarding the open 


ceiling, was that of being able to see the bare lamps 


0 - 
pen Ceiling Advantages and the piping and ductwork. Although none of these 


Table I summarizes the results of these tests and items were visible at normal viewing angles, the fact 
Provides observations on each of the arrangements. that they could be seen in looking upward disturbed 

As indicated in the table, an open ceiling type in- some observers. However, experience indicates that 
stallation, especially for large area office buildings, the majority of these objections can be attributed 
can provide a more efficient lighting system at lower to the system being new to the people involved. Once 
initial cost. In addition, the system offers a choice of this phase is passed, having this equipment visible 
ceiling pattern unhampered by requirements of above the ceiling is not objectionable. ations 
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George Vaccaro, an Associate with Parsons, Brinkerhoff, Hall & Macdonald, of New York City, 
is a civil engineer and a graduate of Polytechnic Institute of Brooklyn. Except for one year with 
the New York Board of Transportation and two years with the Department of Public Works, Vac- 
caro has worked entirely for consulting engineers. His first job was in 1925, with McClintic Mar- 
shall. He went from there to Madigan-Hyland, where he participated in the design and prepa- 
ration of contract drawings for some of the highway and railroad bridges for the New York 
GEORGE World's Fair and the West Side Expressway. Later, with Gibbs and Hill, he did some special- 
VACCARO ized work on catenary structures. Vaccaro then gained experience on design of drydocks and 
shipbuilding basins as section head and designer with Frederic R. Harris. Since 1944, he has 
been with Parsons, Brinkerhoff, Hall & Macdonald, where he has been in direct charge of a 
number of important bridge projects. 








Repairing the James River Bridge System 
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MUCH HAS BEEN WRITTEN about the design, c 
mixing, and placing of concrete for s 

new structures. In comparison, not FIGS. 1 & 2—THE SHADED AREAS ON THESE DRAW- ‘ 
so much has been publicly revealed INGS INDICATE LOCATIONS ON TWO TYPICAL PILE S 

as to what happens to these structures after they BENTS WHERE CRACKS, SPALLED CONCRETE, AND a 






EXPOSED REINFORCING WERE FOUND WHEN ENGI- 


have been put into use—their deterioration through 
ape g NEERS EXAMINED THE JAMES RIVER BRIDGE SYSTEM. 


the years by the actions of the forces of nature, and 
steps taken by those charged with their upkeep to 
maintain such structures in best possible condition. 

It will, therefore, be of more than passing interest 
to consulting engineers, to learn what happened to 
some 2500 concrete piles and other concrete work 
comprising the trestle bents of the James River 
Bridge System, in Virginia; the defects found; the 
repairs made; and the specifications outlining the 
type of contract, method of making the repairs, and 
basis of payment. 



































James River Bridge System 


The work of protecting and reinforcing these 2500 
concrete piles, most of which were eroded at the 
water line, has recently been completed. These piles 
are part of the concrete trestle bents of three bridge 
structures: the James River Bridge; the Chucka- 
tuck Creek Bridge; and the Nansemond River 
Bridge. These bridges, together with their two-lane 
connecting highways, are known as the James River 
Bridge System of the Department of Highways of 
the Commonwealth of Virginia. This system of 
bridges and highways connects Newport News with 
Portsmouth, and is part of Route 17, an important 
north-south traffic artery through the state. 

Three bodies of water are crossed by the struc- 
tures. The James River Bridge, 4.39 miles in length, 
is the longest of the three and is followed in order 
of approach by the Chuckatuck Creek Bridge, 0.48 
miles in length, and the 0.71 mile Nansemond River 
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Bridge. Five miles of highway separate the first 
two structures, while the latter two are separated 
by 1.5 miles of highway. The James River Bridge 
has a 300-ft vertical-lift span across its main 250- 
ft clear channel, and four, 210-ft truss spans and 
four, 90-ft girder spans on each side. All of these 
spans are supported on concrete piers. The re- 
mainder of the structure is composed of concrete pile 
trestle bents, 44 ft on centers, supporting four steel 
stringers and a concrete deck, except where this 
is interrupted by a stretch of nine, 90-ft girder spans 
resting on piers. Each of the two shorter structures 
have a double leaf bascule span across their 80-ft 
main channels, with the remainder of the structures 
also being composed of concrete pile trestle bents, 
44 ft on centers, carrying steel stringers and a con- 
crete deck. 

The System was opened to traffic in 1928. It 
was privately owned until acquired in 1949 by the 
Virginia Department of Highways. The structures 
when acquired had numerous defects. These defects 
were most pronounced in the concrete piles and caps 
of the trestle bents. The piles (18-in. sq. and 24-in. 
sq.) suffered extensively from erosion within the 
tidal range. Specimens of concrete removed from the 
surface of the piles within this range were porous 
and soft. Outside the tidal range the concrete was 
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FIG. 3—PILE JACKETS OF THIS TYPE WERE USED 
AROUND ALL ERODED AND INTACT PILES. A KEY 
WAS CUT AROUND PERIMETER OF THE INTACT PILES, 


fairly sound. The deterioration of the concrete with- 
in the tidal range was attributed to the salinity of 
the water coupled with some freezing and thawing 
and the abrasive action of the water washing away 
the fines in the concrete. This condition caused the 
concrete to become less water resistant and eventu- 
ally permitted water to reach the reinforcing steel. 
Alternate wetting and drying of the steel within 
the tidal range caused it to rust. As the rust forma- 
tion continued to increase in volume, cracking and 
spalling of concrete and exposure of steel resulted. 


Engineering Survey 


Immediately after acquisition of the System, the 
Department of Highways undertook to do some of 
the more urgent repairs with their own forces. Then, 
in 1952, the engineering firm of Parsons, Brincker- 
hoff, Hall & Macdonald was engaged to survey the 
structures below deck and to prepare contract plans 
and specifications for making the necessary repairs. 

An inspection of the structures disclosed numer- 
ous cracks, spalled concrete, and exposed reinforc- 
ing steel as represented by the shaded areas on the 
typical sections of the pile bents (Figs. 1 and 2). 
All of these defects did not necessarily exist in one 
bent. Many piles and caps suffered no damage. Of 
the 2500 piles reinforced, about 30 percent were 
sound. Design concrete strengths of 3500 psi and 
2500 psi were originally specified for the piles and 
pile caps, respectively. 

The reinforcement selected for the pile repairs 
consisted of a concrete jacket (4000 psi design 






















FIG. 4—-HERE CAN BE SEEN THE ERODED CONDI- 
TION OF THE PILES. NOTE NECKED SHAPE. 


strength) extending a minimum of one foot past 
sound concrete, reinforced with 4-in. x 4-in., 8-gage, 
galvanized wire mesh, as shown in Fig. 3. The 
jacket was made round in shape to make it less 
vulnerable to erosive action. The corners of the 
square pile were the first portions to erode until 
the pile assumed the “necked” appearance shown 
in Fig. 4. Added protection was provided for the 
jackets by leaving the 12-gage, galvanized steel 
forms in place. It is expected that these forms will 
extend the life of the jackets by at least 2 years. 
All the piles within the tidal range were covered 
with an incrustation of oyster shells and marine 


growth, which stubbornly adhered to the pile. The 
specifications required that the piles be cleared not 
only of foreign matter but also of soft concrete. The 
soft concrete was removed from eroded piles in the 
dry by means of chipping hammers. Underwater 
cleaning of the sound or intact piles was permitted. 
The results of the 1952 survey showed that the 
number of damaged piles increased 60 percent dur- 
ing the six year period since the first survey of the 
System. This large increase within such a short 
period of time prompted the decision to protect both 
intact and damaged piles with concrete jackets. 


Sub-Cap Repairs 

The sub-caps of the bents shown in Fig. 1 were 
also eroded badly along their bottom surfaces and 
at the corners. Repairs here, consisting of wire 
mesh reinforced gunite, were extremely difficult 
to accomplish because the bottoms of the sub-caps 
were exposed for only a few hours at a time during 
periods of low water, the maximum clearance above 
water varying from 2 ft to 3.5 ft at extremely low 
tides. Because of this short period of exposure, 
Incor, high-early-strength cement was used in the 
gunite mixture to hasten the set. 


No Structural Weakness 


About three miles of the James River Bridge 
trestle bents have the bottoms of their pile caps 
located 2 ft above mean high water. xtensive 
damage was found in the form of cracks, and spalled 
and soft concrete resulting from salt sprays, freez- 
ing, and thawing actions. Although these defects had 


FIG. 5—THIS TYPICAL ROADWAY SECTION OF THE BRIDGES IN THE SYSTEM SHOWS HOW NEW END DIAPHRAGM 
SUPPORTS WERE PUT IN PLACE. THIS REPAIR WAS REQUIRED ONLY WHERE THE EXISTING DIAPHRAGM HAD 
CRACKED AT POINT A, AS SHOWN IN THIS DETAILED DRAWING. ABOUT 20 PERCENT OF THESE REQUIRED REPAIR. 
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FIGS. 6, 7, & 8—-AT LEFT, WORKMEN ARE REMOVING DETERIORATED CONCRETE FROM A TYPICAL BENT OF THE TYPE 





SHOWN IN FIG. 2. AT CENTER, CONCRETE FOR JACKET IS BEING PLACED WITH PROTECTION OF CAISSON. RIGHT, 
COMPLETED REPAIR OF TYPICAL BENT OF FIG. 1. ABOUT 70 PERCENT OF THE BENTS WERE IN NEED OF REPAIR. 





progressed to the point where repairs were neces- 
sary, the caps were not seriously weakened struc- 
turally because they are quite massive. The object 
of the repair here was to prevent further deteriora- 
tion. After all defective concrete was removed, a 
2-in. x 2-in., 10-gage, galvanized wire mesh was 
anchored to the exposed concrete surface of the pile 
cap, after which a 1:3 gunite mixture was applied 
and built up in layers, each not exceeding one inch 
in depth, in order to prevent sag and separation. 
The concrete at hairline cracks was tested for 
soundness by the application of hammer blows. 
It the concrete was found to be sound, the hair- 
line cracks were cleaned and sealed by applying a 
Koppers Bituplastic Primer and two coats of Bitu- 
plastic No. 28; otherwise the unsound concrete was 
removed and repaired as previously described. 


Diaphragm Repairs 

Concrete diaphragms are located at the ends of 
the steel stringer spans. These diaphragms were 
poured monolithically with the concrete deck and 
provide lateral support for the stringers. The original 
plans showed concrete haunches at each end of 
the diaphragm extending to the bottom flange of 
the stringer. During original construction this desir- 
able feature of the design had been omitted. The 
diaphragms therefore hang as appendages from the 
deck by virtue of the meager reinforcing steel, as 
shown in Fig. 5. Surprisingly, of the 6100 such 
diaphragms contained on the three structures, only 
about 20 percent showed defects as represented by 
the shaded areas in Fig. 5. 

Where the diaphragms were sound, they were 
reinforced with steel haunches at their ends. 
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Cracked diaphragms were reinforced by installing, 
in addition to the end steel haunches, steel channels 
spanning their full length. The channels were pur- 
posely installed with their webs horizontal. It was 
thought that if the channels were located under the 
diaphragms, with the webs vertical, they would also 
stiffen the ends of the deck slabs and cause the slabs 
to crack, since there is no top longitudinal reinforc- 
ing steel bending around the ends of the deck slabs 
to engage the diaphragms. 

The channels and haunches were located a mini- 
mum of one inch from the bottoms of diaphragms. 
The resulting space was filled for the full depth 
of channel with Master Builders’ Rust Joint Com- 
pound. This compound bonded well with the con- 
crete and steel and was used because of its expand- 
ing properties and its quick hardening ability. Inter- 
ruption of traffic was thereby kept to a minimum. 


Form of Contract 


The job was unique, not only because of the mag- 
nitude of this type of repair, but also because of 
the type of contract executed. Since the structures 
had numerous defects, it would have been imprac- 
tical to attempt to determine how much concrete 
would be required for the pile jackets, as the amount 
of erosion and soft concrete which had to be re- 
moved varied from pile to pile. This also is true of 
the other parts of the structure such as pile caps 
and end concrete diaphragms, which had defects 
varying from hairline cracks to spalled concrete. 
The locations of these defects varied considerably. 
Where the quantities of materials required and 
specific locations of work were indeterminate, it was 
felt that the proper basis for a lump sum contract 
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was not present. Placing the work on a unit price 
basis was not practical either, as the amount of 
labor and material varied for the same type of 
repair. To insure that all the necessary repairs were 
made regardless of location and also to insure that 
a high quality of repair was maintained throughout 
the job, a cost-plus type of contract with some 
competitive elements was specified. 


Bid Arrangements 


Recognizing that there are a number of different 
methods for jacketing concrete piles, the contract 
plans and specifications delineated, in general, the 
work to be performed, and described the minimum 
requirements for materials and workmanship. Ac- 
cordingly, the bidders were required to submit with 
their proposal, working drawings and specifications 
of the plant, equipment, and methods proposed to 
accomplish the work. It was further specified that 
bids would be received on the following items: 

Item 1: Mobilizing and Demobilizing of Equip- 
ment required on the project. 

Lump sum bids were specified for this item, 
which included all plant equipment, tools, and de- 
vices used for the concrete jacketing of the piles. 

Item 2: Rental of Equipment and Tools. 

Under this item bids were received on a lump 
sum monthly rental for the plant, equipment, tools, 
and devices submitted and listed under Item 1. 

Item 3: Service Fee. 

Lump sum bids for this item included full com- 
pensation for professional services of the contractor, 
has executive officers, and members of his firm. 

Item 4: Profit Fee. 

Bids were received for the profit fee as a per- 
centage of the “Cost of Work” (excluding Items 1, 
2, and 3) amounting to (a) $500,000, (b) $1,000,000 
and (c) $1,500,000. Each of these amounts could 
vary by an increase or decrease up to $250,000 
without change in the percentage of profit fee. 

The “Cost of Work” for which the contractor 
was reimbursed in full included payment for all 
actual direct labor and material costs, insurance 
premiums, and contract bonds not covered by Items 
1, 2, and 3, and, when added to the four bid items, 
made up the total construction cost. 

The methods submitted by the contractors for 
accomplishing the repairs, together with the cost 
of the above items, were closely scrutinized. A 
bidder might have been low in these items but his 
scheme of construction could be more time con- 
suming and, therefore, impractical for this project. 


Methods Used by Contractor 


The contractor selected proposed to do the pile 
repairs in the dry with the protection of caissons. 
The caissons were made of steel and were divided 
into two triangular sections. Each section had a 
recess at the bottom about half the size of the pile, 
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and was so ballasted as to float in an upright posi- 
tion. When positioned against the pile, they formed 
a 5-ft. square with a depth of 7 feet. Rubber gaskets 
were provided along the edges of the bottom re- 
cesses and the abutting edges of the sections. The 
sections were brought together around the pile and 
made watertight by a clamping device operated, 
above water and by the pressure of the outside 
water as the inside water was pumped out. 

After the caissons were pumped dry, the piles 
were thoroughly cleaned of all foreign matter and 
soft concrete. Where the reinforcing steel was found 
to have lost more than 10 per cent of its area be- 
cause of rusting, new bars were lap welded to the 
exposed, unaffected steel. A platform was clamped 
to the sound part of the pile just above the bottom 
of the caisson to support the form and concrete for 
the jacket and also keep them independent of the 
caisson. The cage of wire mesh was next inserted 
and fastened to the concrete by means of previously 
placed anchors, following which the metal forms 
were inserted and the concrete placed. The caissons 
were removed while the concrete was still in a wet 
state within the protection of the form and the 
bottom platform. 


Of Time and the River 


The rough waters of the James River, stormy 
weather, and four hurricanes, proved to be a mighty 
foe—and many times seriously impeded production. 
However, when the waters were fairly quiet, a good 
production schedule was maintained with the meth- 
ods and type of caisson used by the contractor. 
Maintenance of traffic on the bridge required 
the contractor to do practically all work from 
barges, floats, and small boats. The cost of the pile 
jackets averaged about $325 per pile. The total cost 
of the job including Items 1, 2, 3, and 4, and “Cost 
of Work” was about $1,400,000. 


Personnel 


The following personnel were closely connected 
with the work, and their faithful cooperation made 
the success of the project possible: 

W. R. Glidden, Assistant Chief Engineer,’ J. N. 
Clary, Bridge Engineer, D. B. Fugate, Director of 
Toll Revenue Facilities, and B. R. Belote, Superin- 
tendent of Bridges represented the Department of 
Highways of Virginia. 

Maurice N. Quade was the Partner in Charge 
of the project for Parsons, Brinckerhoff, Hall and 
Macdonald, the consulting engineers. John J. White, 
Chief Specification Engineer for the consultants, 
directed the preparation of the specifications, while 
J. H. Wilson represented the consultants in the field, 
as Resident Engineer. 

The contractor was Masonry Resurfacing and 
Construction Co., of Baltimore, Maryland; I. Leon 
Glassgold, Chief Engineer. — 
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SUIT WAS BROUGHT in Idaho on two promisory 


notes received by an engineer in 
f “i@m™ payment for services in the prepara- 
tion of plans and specifications for 
two buildings to be erected in that state. He was 
neither licensed nor registered in Idaho, but he 
was licensed in Washington. He had received the 
commission to prepare these plans while on a visit 
in Idaho. 

In the suit to collect, the defense argued that 
the notes were illegal and void for two reasons. 
This engineer was not licensed in Idaho, and he had 
no license whatever as an architect. The engineer 
lost his case, and immediately appealed to the Idaho 
Supreme Court. 

In Idaho it is provided by statute, that “Any per- 
son who shall be engaged by others in the planning 
or supervision of the erection, enlargement, or alter- 
ation of buildings to be constructed by other per- 
sons than himself or employees, shall be regarded 
as an architect ... ” 

Another statute of that state defines engineering 
in this manner: “ ‘Engineering’ and ‘professional 
engineering’ include any professional services, such 
as consultation, investigation, valuation, planning, 
designing, land surveying, construction, or respon- 
sible supervision of construction or operation in 
connection with any public or private utilities, struc- 
tures, buildings.” 

The appellate court reversed the decision of the 
lower court and directed the entry of judgment in 
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The law is a sort of hocus-pocus science, that 
smiles in yeer face while it picks yeer pocket: 
and the glorious uncertainty of it is of mair 
use to the professors than the justice of it. 


Chas. Macklin 


The Glorious 


Uncertainty of Law 


ALBERT WOODRUFF GRAY 


favor of the engineer. The court had this to say 
of the contention that this engineer had performed 
the services of an architect without a license; 

“These statutes relating to the licensing of archi- 
tects and the later enactment providing for the li- 
censing of professional engineers, clearly indicate 
by their definition of terms that the two professions 
have certain functions which are common to each 
other. The statutory definitions of ‘architecture,’ 
‘professional engineer’ and ‘professional engineer- 
ing’ indicate that the making of plans and designs 
as well as the supervision of construction are activi- 
ties common to both fields. 

“To the extent the architectural services and civil 
engineering services overlap, they may be rendered 
either by the licensed architect or a registered civil 
engineer.” 


No License in Idaho 


Then of the second defense—that this engineer 
lacked a license to practice engineering in Idaho, 
the court continued: 

“This jurisdiction has long adhered to the rule 
that where a license is prescribed by statute, not as 
a revenue measure but for the protection of the 
public as a requisite to engaging in a particular 
trade or business, such as practicing architecture 
or professional engineering, and it is made penal 
to carry on such trade or business without a license, 
contracts violative of such statute because of lack 
of license are void, and recovery cannot be had by 
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a person for his services performed while pursuing 
such business or calling notwithstanding a contract 
providing therefor. 

“The acts of this engineer did not constitute prac- 
ticing or offering to practice professional engineer- 
ing in the state of Idaho. To practice a profession 
or to carry on a business usually signifies the regular 
pursuit of such profession or business as an occupa- 
tion, to make a practice of it, or actively to engage 
in it customarily or habitually. 

“In the instant case, while the contract was made 
in Idaho, it provided for the rendition of services 
in Washington, and all services were performed 
in Washington, and not in the state of Idaho. It seems 
clear that if these builders had gone to Washington 
and contracted for the preparation of the plans and 
specifications and the same had been drawn and 
prepared in Washington, this engineer would be 
entitled to recover. Such a transaction would not 
involve practicing professional engineering ‘in this 
state. The fact that the contract in question was 
made in Idaho does not make it invalid or render 
later performance of the engineering services in 
Washington the practicing of or offering to practice 
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professional engineering ‘in this state’. 


Boundary Confusion 


This confusion in the boundaries of licensing re- 
quirements imposed by the statutes of the different 
states stands out clearly when comparing this recent 
decision by the Idaho court with one involving some- 
what similar circumstances in Colorado. 

Preparation of plans and specifications for the 
construction of a nursing home, in Denver, was en- 
trusted to an engineer registered and licensed in 
Colorado. After the plans had been approved by 
the zoning board, they were rejected by the Chief 


Building Inspector of Denver with a reference to a 
section in the city building code that provided that 
only an architect might prepare plans for public 
or semi-public buildings. 

As well as this City Code, there is also a statu- 
tory definition in the State Registration Law which 
defines professional engineering as “Any professional 
services or creative work requiring engineering edu- 
cation, training, and experience and the application 
of special knowledge of the mechanical, physical, 
and engineering sciences of such professional serv- 
ices or creative work as consultation, investigation, 
evaluation, planning, design, and supervision of con- 
struction for the purpose of assuring compliance 
with the specifications and design in connection with 
any public or private utilities, industrial buildings, 
structures, machines, equipment, processes, works, 
or projects.” 


The Court Holds Otherwise 


In response to the protest of this engineer that 
the preparation of these plans were within the cov- 
erage of this state statute, the court said. 

“No place in this [State registration] statute did 
we find any license or authority for the planning, 
designing, or supervision of construction of ‘public 
or semi-public buildings.’ It is confined to ‘public 
or private utilities, industrial buildings, structures, 
machines, equipment, processes, works or projects.’ 
This makes a clear distinction between the types 
of buildings, and the Denver ordinance does not in 
any way overlap in this regard.” The Denver Build- 
ing Code was thereby upheld. 

Here lies a warning. In any state in which the 
practice of engineering is undertaken, it is impor- 
tant not only to know and understand the registra- 
tion laws and codes but also to know how the courts 
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have interpreted these codes and statutes. Other- 
wise, the engineer may be rendering services for 
which he will never be paid. 


The Unregistered "Engineer" 


For just such a failure to know the law, an “en- 
gineer” in Pennsylvania, found it impossible to col- 
lect for services he had rendered under a contract 
“to prepare and furnish detailed shop drawings.” 

In its decision the Pennsylvania court held, “It 
is well settled that the courts will not lend their aid 
to the enforcement of unlawful contracts which are 
founded upon transactions in violation of public 
policy declared by the legislature. We have followed 
this principle and denied recovery for services 
where there has been a failure to comply with 
statutory requirements for licensing. . . .” 

In the year following this decision, an attack was 
made in a similar case on the constitutionality of 
the law itself, the plaintiff contending that the 
statute deprived an “engineer” of property without 
due process of law—this being his right to work. 

“The right to follow a chosen profession is, of 
course, a property right,” said the Pennsylvania 
court of this contention, “yet it is not an absolute 
right to be acceded to in all circumstances, for 
where, as here, injury or harm may be visited 
on the general public by those who are incompetent 
or unqualified to be so engaged, then necessary 
and reasonable restrictions designed to protect the 
general public clearly represent a valid exercise of 
the police power of the Commonwealth.” The Regis- 
tration Law was upheld. 


Illinois Law Held Unconstitutional 


These engineering license statutes, however, have 
not all received the sanction of the courts. Definition 
of engineering in an Illinois statute which the court 
dubbed a “glossary,” was: 

“Professional engineering means any professional 
services such as consultation, investigation, evalua- 
tion, planning, designing, or supervision of construc- 
tion in connection with any public or private utili- 
ties, structures, buildings, machines, equipment, 
processes, works, or projects, wherein the publie 
welfare or the safeguarding of life, health, or prop- 
erty is concerned or involved, when such profes- 
sional service requires the application of engineer- 
ing principles and data.” 

In holding this statute unconstitutional, the court 
said of this section, “Any act to be valid must not 
be vague, indefinite, uncertain. It will be noted that 
the definition gives little insight into what activi- 
ties are included in the act.” 

A further section of this statute provides that the 
Successful applicant shall be given a certificate of a 
registered “professional engineer” of the state. 

“This certificate,” continued the court, “will au- 
thorize him to engage in any activities or work in- 
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cluded within any branch of the term ‘professional 
engineering’ as defined in the act regardless of 
whether he has any qualifications or has had any ex- 
perience in the particular branch of engineering in 
which he may engage.” 

Then, in denunciation of the statute, the court 
said, “If the answers of the applicant to the questions 
selected by him satisfy the committee that he is com- 
petent to practice any branch of engineering relating 
to the construction of highways, he is licensed not 
only in that branch but as a mining engineer, or hy- 
draulic engineer, an aeronautics engineer, a petro- 
leum engineer, an automotive engineer, and all of 
the hundreds of other various kinds of engineers 
known to the ever expanding and indefinite vocabu- 
lary of modern science and industry. There is no 
more flexible word than the word ‘engineer.’ The 
term includes everything but defines nothing.” 

As soon as this law was declared unconstitutional, 
the Illinois Legislature passed a new registration law. 

In another instance before a Wisconsin court, a 
few years ago, a machine manufacturer had employ- 
ed an “engineer” under a contract contained in a let- 
ter of the manufacturer, that, “We hereby retain 
your services and authorize you to represent us in 
connection with such services as we elect to make 
available to you. We may want your assistance re- 
garding subcontracting shop practice, procuring ma- 
terials, and such other services as you customarily 
render. We agree to pay you and you agree to accept 
as full compensation for your services a service fee 
equal to 10 percent of the gross billings on orders se- 
cured directly or indirectly through your efforts.” 

In a suit brought later by this “engineer” for com- 
missions, the manufacturer contended that the con- 
tract was void, that it was an engineering contract 
within the statutory definition of professional engi- 
neering, and the “engineer” was not licensed. Here 
a boundary line was run by the court of the field in 
which statutory licenses are required. 

“In enacting the statute in question the legislature 
was concerned with protecting the public welfare, 
safeguarding the life, health, and property of citizens 
in this state. It certainly was not their intent to re- 
quire anyone who might operate machines or tools 
and equipment in a machine shop or who might su- 
pervise the operation of the same, to obtain a license 
as a professional engineer.” Therefore, under this 
ruling, the court found that for these particular serv- 
ices the plaintiff did not need to be a registered engi- 
neer, and he collected his commissions. 


Company Names 


In one of the earliest laws dealing with the prac- 
tice of engineering, in Tennessee, between thirty and 
forty years ago, there was the provision: 

“A person shall be considered to practice or offer 
to practice engineering or architecture who, by ver- 
bal claim, sign, advertisement, letterhead, card, or in 
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7,000,000 KILOWATTS 





That’s the electrical generating capacity of C-E Utility Boilers 
ordered in 1955. 


What does it mean to American business? How much is 7,000,000 kilowatts? 


It means faith in the future! Coupled with.boiler capacity pur- on ore 

= ‘ = age t's enough to produce over 56 billion kilowatt- 
chased from others, plus associated electrical equipment, it is hours a year — nearly 12% of the present toto! 
multi-billion-dollar evidence that the utility industry expects American utility output. 
America’s economic growth to continue for years to come. For 1 wand eases the eamaete checttend ceddentel 
it takes years to convert orders for power station equipment to needs of 67,000,000 people ... or it would 
“juice” at the bus bar. And the capacity ordered last year will meet about 20% of the country’s entire com- 
not be fully available until 1959, although the bulk of it will mercial and industrial requirements. 


come on the line in ’57 and ’58. It’s more than the entire American utility indus- 
try installed in any year before 1953 . . . more 


A suggestion for you... than any other country ever installed in a single 
As you must replace your boilers or increase the size of your — 

boiler plant to keep pace with increasing business, follow the 
lead of the utilities — the most exacting buyers of steam gen- 
erating equipment. You'll be sure to get top reliability and 
economy, if you see C-E — for any steam requirements, large C-E 
or small. 
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any other way, represents himself to be an architect 
or engineer, with or without qualifying adjective, or 
through the use of some other title that he is an archi- 
tect or engineer.” 

On the stationery of a Nashville plumbing firm was 
printed, “Engineers and contractors for plumbing, 
heating, and ventilating systems. Power plant equip- 
ment.” In its decision of an action by the State Board 
of Examiners for Architects and Engineers against 
this firm for a violation of this law the Tennessee 
court said: 

“The legislature having power to regulate the 
practice of architecture and engineering in the in- 
terest of the public safety may deny to all except 
those qualified, the right to advertise as architects 
or engineers. Those who invite the confidence of the 
public upon the theory that they are architects or en- 
gineers may be compelled to submit to such regula- 
tions as will guard the public against misapprehen- 
sion. These plumbers here are not deprived of their 
property without due process of law. They are not 
denied the right to continue their business if they 
continue it under a name not calculated to mislead 
the public.” 

This type of suit is becoming much more common 
throughout the country. 


Early Laws 


Wyoming, in 1907, was the first state to adopt a 
statute regulating the engineering profession. Loui- 
siana followed shortly afterward with a similar en- 
actment. But a third and history making act was a 
law passed by the Pennsylvania Legislature, in 1913, 
providing for the appointment of a commission to 
consider the advisability of such legislation. Oppo- 
sition to such a law was expressed in an editorial in 
Engineering News Record, in 1914. 

“It will doubtless again and again be necessary in 
various states for representative engineers to oppose 
legislation which seeks to hamper the profession with 
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impracticable restrictions. Any attempt to draft a 
blanket law which will cover the entire work of the 
engineering profession will result in an unworkable 
scheme which would break down of its own weight 
if placed on the statute books.” 


Pennsylvania Act Condemned 


When such a regulatory act was passed by the 
Pennsylvania Legislature, in 1921, it fell beneath 
the condemnation of the courts as unconstitutional. 
“A careful study of this act,” said the court, “clearly 
shows that its intention was not alone the safeguard- 
ing of life, health, and property, but it is another 
eruption of the present day itch to regulate every- 
body and everything by law. 

“Of course, under what circumstances the welfare 
of the community requires the protection afforded by 
a professional registration act is primarily for the 
legislature to decide,” said the court in banning the 
earlier law as unconstitutional. “When that body 
concludes that engineers who have to do with the 
construction of great bridges, reservoirs, and build- 
ings, together with other structures which touch the 
daily life of all the people, must have their qualifica- 
tions certified by the state, we can hardly say that 
such an act is prima facie an abuse of the police pow- 
er, for a mistake made by an engineer in figuring the 
stress, strains, capacity of the various members that 
enter into many latter day structures, might lead to 
such a loss of life as would amount to a public calam- 
ity or, in the field of electrical engineering, the wrong 
location of wires and machinery might result in un- 
told injuries, and again, the unskilled performance 
of the duties of a mining engineer might not only lead 
to loss of human life but also to much strife between 
adjoining owners and to litigation in the courts.” 


Protection of the Public 


Perhaps it was with this thought in mind that the 
statute was re-enacted in 1927, and it has stood since. 
Today, it is generally accepted that 
engineering registration laws are de- 
signed to protect the public rather 
than to “regulate everybody and 
everything by law.” 

While there are registration laws 
in every state, it is still doubtful that 
any of them are completely free of 
unconstitutional provisions. And few 
of them have been tested in detail. 
It will be many years before even 
the simplest sections are clarified. 

Meanwhile, consulting engineers 
should study the registration law of 
any state in which they may work. 
Then, at least, they will know 
enough to avoid already tested 
issues. Only time and trouble in 
court can ultimately answer all the 
difficult legal questions. ae 
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THE PROBLEM of selecting overhead cranes for 
industrial plants is a difficult one for 
Cp edclusive, the consultant, for there are a multi- 
tude of different types of cranes on 
the market and a multitude of different uses to 
which they can be put. Each use and each crane 
presents its own individual problem. There is no 
simple answer, and certain essential factors must be 
known before an intelligent choice can be made. 
The best procedure in selecting the crane is: (1) 
an analysis of the conditions to be encountered; and 
(2) a determination of the crane that best fits the 
purpose. In the usual order for resolving these ques- 
tions, it is necessary to determine the function of the 
crane, its duty classification, capacity, clearances, 
mechanical and electrical components, safety fea- 


tures of instruments, and safety features of the 
framework. 


Function 


The basic function of an overhead crane is to lift 
the load and take it to its destination without rehan- 
dling. Many types of cranes are available, each with 
numerous optional features. The service require- 
ments vary so much that mistakes in the selection of 
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George E. Schumann, Chief Consulting Design Engineer 
for Kaiser Engineers, Oakland, California, was educated in 
Europe, graduating with the degree of Civil Engineer from 
the Institute of Technology, Zurich, Switzerland, in 1924. 
His early work in Europe designing bridges, cranes, rail- 
roads, and a plate mill set the pattern for a career which 
was to carry him to similar work in many parts of the world. 

Schumann first came to the United States in 1926 to do 
design work on barges, lock gates, and whirley cranes for a 
Pittsburgh contracting company. Later he was responsible 
for structural and pressure vessel design of oil refineries and 
steel plants built in Russia and England as well as the 
United States. He also served as chief structural engineer 
for the design of the largest double leaf bascule highway 
bridge in the world, and during World War Il, he worked 
on chemical and ordnance production plants. 

Joining Kaiser Engineers in 1946, Schumann became 
Chief Design Engineer for all the many projects undertaken 
in the steel, aluminum, power, and petroleum industries as 
well as various process plants. He has held his present 
position for the past three years, not only reviewing struc- 
tural and civil engineering design but also making techni- 
cal appraisals and conducting research on various indus- 
trial projects in Europe and South America. 


a crane are easily made, and any mistake leads to 
serious interference with production and an increase 
in material handling cost. 

The majority of overhead cranes are used as tools 
in manufacturing plants or are used to warehouse 
or stockpile commodities. Because of the basic siini- 
larity in the function of all overhead cranes, the fol- 
lowing questions require answers before any solu- 
tion can be undertaken. 

" The size, shape, weight, quantity, and relative fra- 
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gility of the materials to be handled and the nature of 
its container. 
{ The space allotted, distance of travel route, and 
obstructions. 
{The method of attaching the load to the crane 
whether by sling, hook, platform, grab, or magnet. 


Process Service 


Where the crane is to be used as a production tool, 
the consultant must also know the processing se- 
quence and the cycle of operation. He must deter- 
mine the minimum crane travel and coordinate the 
flow of minor components and sub-assemblies. 

Once the principal facts are determined, the loca- 
tion of aisles, doors, and elevators can be fixed. These 
facts also determine the location of receiving points, 
stock rooms (raw, processed and finished stock) , and 
outloading docks that will be serviced by the crane. 
It also is essential for the consultant to consider the 
selection of a crane not only for the present program 
but for the future — perhaps with a considerably ex- 
panded plant. 


Classifications 


If we eliminate the conveyor and monorail sys- 
tems for handling materials and confine ourselves to 
overhead bridge cranes, we can classify these cranes 





in five duty classifications: steel mills, continuous 
material handling, regular industrial service, inter- 
mittent industrial service, and standby service. 


Steel Mill Cranes 


A steel mill, or any metallurgical plant, requires 
cranes with emphasized safety features, ruggedness, 
long life of wearing parts, accessibility, and oil tight- 
ness. High speed operation is a usual requirement. 
Electrical equipment is generally of the mill type. 
Since any shutdown in a steel mill is costly, the ex- 
pense of highest quality for crane materials and the 
extra cost of finest construction can be justified. 


Continuous Material Handling Cranes 


Examples of cranes for continucus material han- 
dling are bucket cranes handling cement, crushed 
stone, sand or coal, or magnet cranes working con- 
tinuously in a scrap yard. These also must be of the 
rugged type, with long life wearing parts and with 
motors selected for the duty cycle involved. Except 
for certain safety features, specifications for these 
cranes are quite similar to those for steel mills. 


Regular Industrial Service Cranes 


Regular industrial service cranes cover the wide 
field of cage operated cranes used in non-continuous 
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THIS HEAVY DUTY CRANE IS INSTALLED IN THE MOLD YARD OF THE FONTANA PLANT OF KAISER ALUMINUM. 
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INTERMITTENT INDUSTRIAL SERVICE CRANES ARE CALLED 
FOR IN THE TURBINE AREAS OF LARGE POWER PLANTS. 





service — but handling enough loads of various sizes 
to justify the employment of a regular crane opera- 
tor. Such a crane is more or less in constant use han- 
dling small loads that cannot readily be placed on a 
shop truck by hand — or holding material that is be- 
ing set up in machine tools. It is often called upon to 
transport loads 50 percent greater than the rated 
crane capacity. Crane specifications for this service 
generally include a minimum safety factor of 5 in all 
parts, with roller bearings, totally enclosed gears, 
guarded cross shaft couplings, 30 minute rated mo- 
tors, and variable speed controls. Speeds will vary 
according to the duties of the crane. For example, a 
crane used in transferring loads from one part of the 
shop to another requires higher speeds than a crane 
used on an erection floor where careful placement of 
the load is essential. 


Intermittent Industrial Service Cranes 


Industrial cranes for intermittent service are cage 
or floor control cranes that do not have a specific per- 
son employed to use them. These cranes may be idle 
for long periods of time. Because they may be used 
to lift loads up to 6 percent higher than the rated 
capacity, the specifications for them should equal 
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those of cranes listed for regular industrial service. 
Lower speeds can be specified, particularly if the 
crane is floor controlled. 


Standby Service Cranes 


Cranes for standby service are used in the erec- 
tion or dismantling of machinery as, for example, 
those in the turbine room of a steam power plant. 
These cranes have long periods of idleness, and be- 
cause the loads they are to handle can be determined 
in advance, the maximum load of the crane is known, 
and the specifications can be drawn up to suit. Such a 
crane is never overloaded, and a safety factor of 5 is 
not required for all parts. The speeds are generally 
slow, and all motors should have variable speed con- 
trollers to assure very low speed on the first step of 
the controller, thereby permitting accurate handling 
of the load during erection and servicing periods. 
These low speeds will allow the use of smaller mo- 
tors, electrical equipment, and mechanical. parts, 
reducing the investment in rarely used equipment. 

Most overhead cranes will fall into one of these 
classes and are designed for load ratings that vary 
from 3 to 250 tons. Cranes of 10 tons and over are 
often provided with an auxiliary hoist unit of smaller 
capacity — from 3 to perhaps 25 tons. The specifica- 
tions of the auxiliary hoist depend on the rating of 
the main hoist and on the average size of the smaller 
and more frequently handled loads. 


Detail Specifications 


After a preliminary study of the particular needs 
of the plant has determined the load capacity, speeds, 
and means of lifting, the consulting engineer will 
then have to specify the necessary details to enable 
the manufacturer to build the crane selected. 

Any crane manufacturer will gladly cooperate in 
the selection of the type of crane. Inquiry sheets are 
available upon request from the manufacturer. 
These outline the information needed for the con- 
struction of the crane. In order to determine the 
proper operating characteristics and features of con- 
struction that will assure an adequate crane perform- 
ance at the lowest possible cost, the following factors 
must be considered in preparing the specifications: 


Capacity 

The crane capacity should be equal to or greater 
than the average load and not less than 80 percent 
of the maximum load the crane will be called upon 
to handle. Be sure to consider future plant expan- 
sion. In addition to the main hoist, an auxiliary hoist 
of lower capacity and higher speed may be desirable, 
for many of the loads are small when compared with 
the maximum anticipated load. 


Clearances 


The engineer must determine all of the clearances | 


involved in the construction of the crane, and later, 
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in its operation within a building. A check list of 
these might include: 

{ The span of the crane from center to center of the 
crane rails. 

{ The distance from the runway rail to the highest 
point of the crane. 

{ The distance from the high point of the crane to the 
center line of the hook in its highest position. 

{ The distance from the center line of the rail to the 
center line of the hook when closest to the rail on 
each side of the crane. 

{ The distance from the runway rail to the outer end 
of the crane. 

{ The wheel base of the crane. 

{ The distance from the center line of the main hook 
to the center line of the auxiliary hook in its high 
position. 

{ The distance of each hook from the floor to its high- 
est position. 

{ The distance from the trolley center line to the ex- 
treme of the crane. 

{ The wheel loads and weight of the crane. 

These dimensions are important in designing a 
crane for service within a building. The reverse pro- 
cedure is often followed, however, and the building 
is designed in accordance with previously selected 
crane dimensions. 


Type of Motor 


The motors will depend on the type of current 
available, and it is the engineer’s job to find out 
whether the available power supply is a-c or d-c and 
what voltage levels are available. If the current is 
a-c, the phases and frequency must be stated. 

The selected speeds have a direct bearing on the 
motor size; the greater the speed the higher the rat- 
ing of the motor. Motor requirements will depend 
upon the service classification of the crane. For steel 
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THIS HEAVY DUTY CRANE WILL OPERATE INDOORS. IT IS A 10 TON MODEL FOR USE IN A TIN PLATE MILL. 





mill or continuous material handling service, the 
choice of the motor requires a thorough analysis of 
the duty cycle. This can be done by the crane manu- 
facturer’s own engineers and might be referred to 
them unless the consultant has had considerable ex- 
perience. For regular industrial service, motors 
should be specified that will run continuously for 30 
minutes with a rise in temperature not exceeding 55 
C. For intermittent service, motors with a 15 minute 
rating are sufficient under usual conditions, and an 
open type motor is the most satisfactory for inside 
service. For outdoor service and in buildings where 
the air is laden with dust, moisture, or acid vapors, 
an enclosed motor must be specified. The horse- 
power rating of the hoist motor is directly propor- 
tional to the capacity of the crane and the maximum 
hoisting speed of the load. The horsepower rating of 
the bridge travel motor depends on the maximum 
speed of the bridge. A change in the bridge speed 
results in a change in horsepower rating that is often 
greater than a direct proportion. 


Speeds 


The engineer must specify the required travel 
speeds for the hoist crane and the trolley. Average 
speeds for each type of crane and service are obtain- 
able from crane manufacturers. 





Control 


Where variable speed is required, control may be 
by means of an a-c wound rotor induction motor, 
with resistors in the rotor circuit. With direct cur- 
rent it is usual to employ a series wound d-c motor 
with resistors in the motor circuit. 

With cranes of low capacity, or high capacity 
cranes having very low hoisting speeds, it may not 
be necessary to employ steps of speed control. Then 
a squirrel cage induction motor of either single 


. o4 


AG 
4,4 





59 


















DE LAVAL “NOZZLE-MATIC” 
*3,600 IN ONE MONTH! 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York « 
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When Decatur Public Utilities installed a 
De Laval AC-VO”Nozzle-Matic’* to purify 
heavy fuel for their 5380 HP Baldwin diesel, 
things really happened... 


As Superintendent L. C. Pettibone reports 
it: The De Laval “Nozzle-Matic” not only 
completely purified poor grade No. 5 fuel, 
but made it possible to burn still cheaper 
No. 6! Savings over burning regular diesel 
fuel amounted to approximately $3,600.00 
in one month of part-time operation. In 
over 3800 hours of operation no unusual 
ring or liner wear has been experienced. 


Once again De Laval demonstrates that 
“If you can pump it, we can purify it.” All 
the money-making facts are available to 
consulting engineers on request. 


*Trademark 


® 


>] a 7S 


heavy oil purifiers 


427 Randolph St., Chicago 6 *- DE LAVAL PACIFIC CO. 201 E. Millbrae Ave., Millbrae, Callf. 
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speed or two speed type may be used. With a two 
speed motor, one speed would be a running speed 
while the slow speed would be used for starting. 

An extremely slow maximum speed may require 
the use of a gear motor, which is available in wound 
rotor and squirrel cage types as well as in the solid 
frame direct current type. 

Among alternating current motors, the 900 rpm 
motor is preferred to the 1200 rpm motor, since it 
causes less wear on the brake. Wear on the brake 
mechanism will vary as the square of the motor 
speed, so brake adjustments and relining are less 
frequent with the slower speed motor. 


Gear Drives 


The new practice is to specify the use of herring- 
bone gears, which provide continuous contact of the 
teeth. Inherent in the operation of these gears is a 
reduction in friction, noise, and wear while provid- 
ing greater strength and longer life. They permit 
greater reduction ratios, frequently eliminating one 
reduction and thus allowing for much simpler and 
lighter construction. 


Bearings 


Crane bearings may be either of the sleeve or 
roller type. The ordinary sleeve bearing has the ad- 
vantage of lower cost but the disadvantage of a high 
starting friction, which requires a motor with a high 
starting torque. Also, sleeve bearings require rela- 
tively frequent lubrication and attention. Anti-fric- 
tion roller bearings reduce the size of the motors re- 
quired, provide smooth operation at all times, and 
require lubrication only at infrequent intervals. It 
is recommended that roller bearings be specified 
throughout the entire crane. 


Lubrication 


All gear units should operate in an oil bath com- 
pletely enclosed in oil tight, dust proof cases. Bear- 
ings on the speed reducer should have splash oil lu- 
brication. All other bearings should be lubricated by 
high pressure grease guns. 


Safety Features 


The following check list of safety features should 
be incorporated in every crane, and the specifica- 
tions for each should be included under the appro- 
priate paragraph for each crane component. 

‘ All gearing enclosed. 

"No overhanging gears or pinions. 

‘ Rail sweeps on all bridge and trolley wheels. 

"A steel walk with safety treads the full length of 
the bridge on the drive side. 

"Guards over the drive shaft couplings. 

‘ A ladder from cage floor to foot walk. 

"Two brakes on each hoist, one mechanical and one 
electrical if the current is a-c. Dynamic braking 

should be specified if the current is d-c. 
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© A foot brake on the bridge drive controlled from 
the cage. 

* A limit switch with automatic reset to prevent 
overtravel of the hook. 

{ The main switch and fuses enclosed in a steel safety 
cabinet and interlocked with the cabinet door so 
that the main switch is opened before the cabinet 
can be opened. 

{ All wiring to be in accordance with the National 
Electric Code. In states or cities having special or 
overriding safety or electrical codes, these require- 
ments should be mentioned in the specifications. 

* A gong mounted in the cage and operated by a 
foot lever. 

© Outside cranes to be equipped with a latch for lock- 
ing the crane to the runway when not in use. 

{ A cage large enough and so arranged as to give the 
operator clear vision of the hook in all positions. 


Bridge Framework 


The design and specifications for the crane bridge 
depend on the load, the weight of the bridge, span, 
and service conditions, which usually are deter- 
mined by the crane manufacturer. Trolley frames 
and bridge trunks are constructed either of cast iron, 
cast steel, structural steel, and recently of aluminum. 
The specifications published by the Association of 
Iron and Steel Engineers for electric overhead 
traveling cranes for steel mill service give an exten- 
sive analysis of the necessary requirements and 
should be consulted by anyone who writes crane 
specifications. 


Welding 


Welding has largely been used in crane bridge 
design because of the saving in weight that it per- 
mits, and the saving in weight means a saving in mo- 
tor power as well as in crane runway structures. 


Aluminum Alloys 


One of the recent advances in this direction are 
cranes built of aluminum alloys. With the develop- 
ment of new aluminum alloys with good weldability, 
a new field has been opened for crane structures 
where lightweight construction is a major factor. 
Currently aluminum is being used by Cleveland 
Crane and Engineering Co. in the design and con- 
struction of several cranes of high capacity, with 
spans of 105 feet and capacities of 50 and 100 tons. 
The aluminum components include girders, saddles, 
trucks, diaphragms, catwalks, trolleys, control cab, 
collector rails, and shoes. 

For cranes of 50 tons and over and of large spans, 
the dead load is an important factor and if we can 
save a large amount of that weight, the operations 
and supporting structures become much more eco- 
nomical. An additional advantage is achieved in 
maintenance because of the noncorrosive quality of 
the aluminum alloy used. eats 
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how the package 
LJUNGSTROM"® AIR PREHEATER 


boosts small boiler performance... 


The new, completely shop-assembled 

Package Ljungstrom Air Preheater means 

; , that boilers as small as 25,000 pounds of steam per 

The Package Liungstrom Air Preheater hour can have the advantages of regenerative 

preheating using the same principle of heat 

recovery used by large, efficiency-minded utilities. 
Here’s what the Package Ljungstrom does for you: 

. Increases boiler output and reliability. (1) It saves fuel—roughly 1% for every 

45-50 F air preheat. (2) It boosts boiler output 

and efficiency substantially. (3) Ljungstrom 

permits use of lower grade fuels. All of which means 

. Easy, fast to clean and maintain. better performance at lower cost. For more detailed 

information — get in touch with 

The Air Preheater Corporation, today. 

Free brochure on request. 








Advantages of 


1. Reduces fuel consumption . . . even per- 
mits use of low grade fuels. 


. Eliminates cold spots . . . keeps cor- 
rosion to a minimum. 


5. Comes fully assembled — ready to install. 











The Air Preheater Corporation 60 t0:: 42nd street, New York 17, N.¥. 
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THERE HAS BEEN a general growth in the use of 


statistical techniques throughout in- 
dustry in the past decade, including 

a wide application of statistical qual- 
ity control. In this field, much work has been done 
to effect economies in repetitive operations, and to- 
day many plants have quality control charts posted 
at various critical points in the manufacturing 
process. Although these charts are designed pri- 
marily to aid in controlling specific dimensions or 
characteristics of the process, they also can be used 
for analysis of difficulties encountered in both 
previous and subsequent operations. 

Even the procedure of setting up a statistical 
quality control program can be beneficial. Manufac- 
turing executives often form fixed opinions about 
the causes of operational defects, based on unquali- 
fied information from subordinates. This is espe- 
cially true where a defect level remains fairly con- 
stant and the reason given is plausible. But when 
a statistical quality control program is being in- 
stalled by competent consultants, reject levels can 
be questioned objectively, and the causes can be 
determined by impartial investigation of facts. Many 
times this formal analysis reveals that the previ- 
ously assumed causes are completely in error. 


Grinding Problem 


' Perhaps an actual case history will best serve to 
illustrate the value of the qualified consultant’s im- 
partial analyses. On this project, an interesting 
Problem on a grinding operation was encountered 
while installing a statistical quality control pro- 
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If Your Client Needs Quality Control 


JAMES L. MORRISSEY 
A. T. Kearney & Company 


J. L. Morrissey received a B.S. in Mechanical Engineer- 
ing from the University of Kentucky, in 1948, and an M.S. 
in Industrial Engineering from Georgia Institute of Tech- 
nology, in 1949. He also has had 2 years in the North- 
western University Doctorate program, and he has been 
an instructor at both Georgia Tech and Northwestern. His 
professional assignments include: staff engineer with 
Jones-Robert & Co.; industrial engineering positions with 
Zenith Radio Corp.; and staff engineer with Consoer, 
Townsend & Associates. In 1954, he joined A. T. Kearney 
& Co., Chicago, and his current assignment is with the 
Technical Cooperation Mission, in New Delhi, India. 


FIG. 1-GENERAL ARRANGEMENT OF GRINDING PROCESS. 





gram for a manufacturer of small hand tools. Es- 
sentially, the operation consists of grinding two 
sides of steel blanks, about 8-in. long and 1-in. 
thick. Blanks are ground ten at a time, using an 
old grinder completely controlled by the “touch” 
or “feel” of the operator. The amount ground off the 
blanks is controlled by the pressure of the blanks 
against the wheel and by the number of times the 
blanks pass the wheel. This grinding arrangement 
is shown diagrammatically in Fig. 1. 

In a subsequent operation, the blanks are ma- 
chined. For approximately 50 years, the machining 
operation had been performed on one blank at a 
time so variations in ground blank size had not 
caused any trouble. However, shortly before the 
quality control program was undertaken, new ma- 
chines were purchased that permitted machining 
the blanks four at a time. 

Installation of the new machinery soon indicated 
an extreme variation in blank size. This created a 
problem, because it is necessary that the deviation 
in size of the blanks not exceed 0.015 inches be- 
tween the largest and the smallest in each group 
of four blanks to obtain successful operation. If the 
thickness of one blank is substantially greater than 
the other three, a broken cutting tool frequently 
results. Where one or two blanks are considerably 
below size, they become rejects in the final finish- 
ing operation. Since the grinders were 40-years old, 
it was tacitly assumed by all concerned that they 
were incapable of keeping the necessary tolerance. 

While observing the process, the quality control 
engineer noticed that the operators were using only 
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FIG. 2—TYPICAL DATA SHEET USED TO SET UP CHARTS. 





a “not-go” gage to check the size of the ground 
blanks. Using a micrometer, he measured ten 
blanks from a single rack and found that there was 
a comparatively small amount of variation within 
the group. After some discussion it was decided to 
apply the techniques of statistical quality control 
to the grinding process and, if possible, to lower 
the reject level before reaching any firm decision 
on the grinder replacement policy. 


Control Charts for Averages and the Range 


Two charts are invaluable in the process of ana- 
lyzing defects: the X¥ chart, or chart for averages; 
and the rR chart, or chart for ranges. These charts 
possess such sharply defined discretionary powers 
that they may always be used to great advantage 
during the early stages of gaining statistical con- 
trol over a process. They are more expensive to 
maintain than some of the other charts available, 
but when control is achieved, a less expensive chart, 
such as a chart for percent defective, may be sub- 
stituted if it effectively does the job. 

Both X and Rr charts are based on actual mea- 
surements of the items being analyzed. A small 
sample of four or five units is taken periodically, 
and the dimension or characteristic of each unit is 
measured and recorded. From these figures, the 
average of the sample is calculated, and the range 
— the largest reading minus the smallest reading — 
is noted. (A typical blank data sheet is shown in 
Fig. 2.) Then using analyses and statistical prin- 
ciples, limits are determined beyond which neither 
the range nor average should fall. 

It should be mentioned here that statistical con- 
trol means a process is functioning in such a man- 
ner that the deviations from the average value are 
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following the laws of chance. However, this state of 
statistical control may be such that a large propor- 
tion of the units will fall outside the specifications. 
All a state of statistical control says is that with 
the existing conditions, a process is doing as well 
as can be expected under the laws of chance. 


Setting Up Control Charts 


In setting up control charts, the grand average 
X (the average of the X values) is plotted on the 
xX chart along with the upper and lower control 
limits, designated as UCLxy and LCL. Similarly 
for the R or range charts, the average range R is 
determined and plotted along with the upper and 
lower control limits, designated as UCL, and LCL,.. 
Formulas used for these calculations are as follows: 


xX — sxX¥—N K = sr -—-N 
UCLs = ¥+ AR UCL, = Dz 
LCLs — ¥ — A.R LCLz = Dz 


Where A., D,, D, = statistical constants; N = total 
number of samples containing n units per sample. 

Fig. 3 shows typical X and R charts. A process 
is said to be in statistical control when the plotted 
points on these charts fall within their control limits. 


Use of the Control Charts 


On the project with the grinding problem it was 
decided to set up X and R charts on one of the 
oldest grinders and work toward getting it in a 
state of statistical control. Initially, 20 samples were 
measured and the results were calculated and 
plotted as shown in Fig. 4. This produced an X 
chart with 11 of the 20 points outside of the limits, 
indicating complete lack of control. It was obvious 
that close analysis would be required to bring this 















































The X Chart — Chart for Averages 
Points in Statistical Control Out of _— Point 
2 A. UCL = = X+A,R 
Se eee 
a - 
St x x Z- 2% 
oS 
5 x x rN 
- . . x x = io 
© x pth g FXALR 
— — —— 8 
= 
$s 
Successive Sample Numbers - 
The R Chart —Chart for Ranges 

o Points in Statistical Control Out of Control Point 
: A ® 
4 UCL, =O, F 
: ‘a \ Sra =a 
: x x x F dhe s 

x x 2 x ' = 
3 x x y—LCLp 05 
inne cannene 

Successive Sample Numbers > 

















FIG. 3—TYPICAL CHARTS FOR AVERAGES AND THE RANGE. 
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process into a state of statistical control for aver- 
ages. The R chart, however, had only one point in 
twenty out of control. 

Accordingly, two men were assigned full time 
to the grinder with instructions to record every- 
thing that occurred while measuring samples of 
five blanks each. Both ¥ and rR charts were posted 
at the machine, as the psychological pressure of 
control charts in plain view of an operator usually 
produces an improvement in quality level without 
any verbal suggestion. In this instance the opera- 
tor applied himself a little more diligently to his 
job, and the process became more consistent. 

At the end of the second day, new control charts 
were started. From the data gathered, X was de- 
termined as 0.3746 inches and R as 0.0026 inches. 
Using these values and the statistical constants A,, 
D,, and D, for a sample of five from Table 1, the 
control limits were calculated as follows: 

UCL; = x+ A.R = 0.37464 (0.577 x 0.0026) = 0.3761 
LCLx = X — A.R = 0.3746 — (0.577 x 0.0026) — 0.3731 
UCL, = D,R = 2.114 x 0.0026 = 0.0055 

LCL;, = D,R = 0 x 0.0026 = 0 

Portions of the new control charts are shown in 
Fig. 5. Comparing these charts with the initial 
charts in Fig. 4 reveals that the rR chart kept essen- 
tially the same central line, limits, and dispersion 
of plotted points. The X chart, however, showed 
several shifts, the most significant shift being in the 
process average X. In the computation based on the 
initial 20 samples, ¥ had a value of 0.3770 inches. 
The second calculation gave a value of 0.3746 inches 
— much closer to the desired value of 0.3750 inches. 

With the shift in the process average, a com- 
mensurate shift also took place in the control limits 


although the relative distance between the upper 
and lower control limits is virtually unchanged. 
This is because the factor A.R remained practically 
the same. There was, of course, a substantial reduc- 
tion in the number of X chart out of control points. 


Analysis of Control Charts 


An analysis of the out of control points on Fig. 5 
(circled and identified by category number) and 
other pertinent data showed the following pattern: 
§ Category 1— All blanks high; r chart in control. 
{ Category 2— All blanks low; rR chart in control. 
§ Category 3— One or two blanks extremely low; 
R chart divided between in and out of control. 

{ Category 4— Very infrequently all the blanks 
high or all low with the rR chart also out of control. 

Categories 1 and 2 accounted for 90 percent of 
the out of control points, category 3 about 9 percent, 
and category 4 less than 1 percent. 

Since the time was noted by the observers as 
each sample was taken, it was possible to examine 
the conditions surrounding each out of control point 
and to determine the underlying causes for each 
category. The first two categories were relatively 
easy to solve. In most instances when all the blanks 
were high or low with the rR chart in control, the 
operator had taken an incorrect number of passes 
past the grinding wheel. Whole five unit samples 
would be high when too few passes were taken and 
low when too many passes were taken. 

Only a small percentage of the out of control 
points falling into these two categories could not 
be attributed to an incorrect number of passes. In 
comparing these samples with the historical data 
surrounding them, it was noticed that the majority 
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FIG. 4—INITIAL CONTROL CHARTS BASED ON THE MEASUREMENTS OF 20 SAMPLES CONTAINING FIVE BLANKS EACH. 
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occurred immediately after the operator had dressed 
the grinding wheel. This changed the wheel’s cut- 
ting ability, and the operator, adjusting by feel, 
frequently set the pressure incorrectly on the first 
group of 10 blanks. Since the operator had only a 
“not-go” gage for measuring the blanks, he also 
could not always make the exact amount of correc- 
tion for the second group. There were occasions 
where several successive samples would be out of 
control before the correct pressure was again 
achieved after dressing the wheel. 

An analysis of the remaining few out of control 
points in categories 1 and 2 usually showed that 
a routine pressure adjustment had been made just 
prior to or just after those particular samples had 
been taken. This indicated that the operator had 
waited too long to increase the wheel pressure. 


Thus, virtually all the out of control points in cate- 
gories 1 and 2 were traced to operator error. 

Category 3 was more difficult to analyze. At first 
it appeared that there was no pattern in the occur- 
rence of these points. However, when a frequency- 
time graph was plotted, using 15-minute increments, 
a saw-tooth type of curve resulted showing a grad- 
ual increase in frequency which, after reaching a 
maximum, fell immediately to a minimum in the 
next period. The actual time that the curve fell to 
the minimum points was checked with the historical 
data gathered by the two observers, and it was 
noted that each one of these drops in frequency 
was preceded by a change in lubricating fluid. 

From this it was easy to determine that the un- 
dersize blanks were caused by grit and dirt. Grit 
would get between some blanks and the frame 
during the loading process, raising them slightly 
above their neighbors. Consequently more metal 
would be ground off. Extremely large pieces of grit 
caused the rR chart to go out of control as well. 

With these data established, it was readily possi- 
ble to analyze category 4. These infrequent out of 
control points were caused by a combination of 
events governing categories 1, 2, and 3. For example, 
an improper number of passes would be taken in 
combination with grit, causing one or two blanks 
to be ground too small. The same result also de- 
veloped when improper pressure was applied with 
grit under the blanks. 

These findings then served as a guide for the 
corrective actions taken to bring the process into 
control. Since the majority of the out of control 
points were caused by operator error, several things 
were done. The operators were shown the effect of 
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FIG. 5—-REVISED CONTROL CHARTS BASED ON DATA COMPILED AFTER ASSIGNING TWO ENGINEERS TO THE PROCESS. 
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the incorrect pressure and number of passes upon 
the quality, and they were instructed to be more 
critical in counting the number of passes and in 
adjusting the pressure. Micrometers were issued in 
place of “not-go” gages so that the rack of blanks 
could be measured after a pressure adjustment or 
after dressing the wheel. This permitted the oper- 
ators to remove out-of-tolerance blanks and also 
enabled them to make a more scientific readjust- 
ment of the pressure. The frequency of changing 
the lubricating fluid also was increased to cut down 
the rejects in category 3 caused by grit. 


Natural Tolerances of the Process 


With the grinding process then approaching a state 
of control, it was possible to estimate the behavior of 
the stock of ground blanks turned out by the grind- 
ers relative to the limits required for machining four 
blanks at a time. 

Although the X and R charts deal with average 
values of groups, enough is known about the statis- 
tical laws governing the individuals making up the 
population of the entire process so that certain pre- 
dictions can be made concerning individual be- 
havior. If the process is in statistical control, 
measurements made on the individual items, in 
general, follow the normal curve shown in Fig. 6. 

Two measures commonly are used to define the 
normal curve: X — the average, and o — the 
standard deviation. Since the average, the mode, 
and the mean have the same value, X is indicative 
of the central tendency of the distribution. The stan- 
dard deviation is a measure of the dispersion of the 
distribution around the average value. 

In a normal distribution, + lo will bound 68.3 
percent of the area of the curve and hence 68.3 
percent of the cases, + 20 will include 95.4 percent 
of the cases, and + 3e will include 99.7 percent of 
the cases. The curve is asymptotic to 0, and hence 
all of the cases are included only within + @ . 
However, since this involves such a small percent- 
age of the cases, + 3e is the usual limit for practical 
application of statistical controls. 

Statistical analysis has shown that there is a re- 
lationship between R and o of the universe being 
analyzed. This is expressed by the formula: 

d,=R +o or d, =R +o’ 
The use of the prime indicates that the value is the 
estimate of the true standard deviation of the uni- 
verse which, of course, is unknown since only 
samples were taken. 

Similarly, ¥' represents the estimate of the aver- 
age of the universe used on the sample data that 
has been gathered. When the process is in statis- 
tical control the value of &' should be very close 
to that of the grand average %, which can be read- 
ily computed. Then if o' can be estimated, the 
number of cases falling within any chosen limits 
can be predicted with a good degree of accuracy. 
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While working with the grinder operators, a 
series of 35 consecutive points showing a good state 
of control were used to determine the natural tol- 
erances of the process. These points had an R value 
of 0.0025 inches. Then using the value of d, for a 
sample size of 5 from Table 1, an estimate of the 
standard deviation was made as follows: 
o = R + d, = 0.0025 + 2.326 — 0.00108 

Thus, when the process is operating in a state of 
statistical control, + 3c’ is + 0.00324 inches, or a 
difference of 0.00648 inches between the largest and 
the smallest blank. This would be expected to cover 
99.7 percent of the blanks produced. If a safety 
factor is used and 8 o' instead of 6 o' is considered, 
there would be 0.00864 inches difference between 
the largest blank and the smallest blank for almost 
all blanks ground. Since the automatic leveling 
device in the machining operation could compen- 
sate for up to 0.015 inches, the grinders were ca- 
pable of holding the tolerances required in machin- 
ing with a safety margin of almost 100 percent. 


Versatility of the Charts 


This grinding problem attests to the invaluable 
analytical ability of ¥ and r charts when processes 
with poor quality records are being studied. It had 
been assumed by management that excessive rejects 
in the machining operation were caused entirely by 
inability of the old grinders to hold the necessary 
tolerances. Yet this program culminated in a quality 
level that made the machining of the blanks four at a 
time an economical process without the purchase of 
new grinding equipment. 

Although a grinding operation was used as an 
example, this technique has been used successfully 
in machining, hand assembly, chemicals, textiles, 
paper, and many other types of processes and in- 
dustries. In fact, statistical quality control can be 
used to determine the natural tolerances of virtually 
any measurable characteristic in industry. ae 





FIG. 6—-NORMAL DISTRIBUTION OF UNIT MEASUREMENTS. 
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FIG. 1—SELECTED EXAMPLE OF A SIMPLE PIPING NETWORK SKETCHED AS AN EQUIVALENT ELECTRICAL NETWORK. 


Network Analysis of Piping Problems 





HAROLD E. McCONNELL, Consulting Engineer 


CALCULATION METHODS very similar to those 


used in simple direct current net- 
work analyses can be applied to 
advantage when designing fluid pip- 
ing networks. Flow and resistance can be computed 
readily, and the use of determinants simplifies an 
otherwise cumbersome mathematical task. Even 
without using determinants, the procedure is no 
more difficult or time consuming than the familiar 
cut and try methods employed by many engineers. 
Basically, fluid piping networks are nearly exact 
analogies of direct current electrical networks, and 
they respond very well to treatment under Kirch- 
hoff’s Law and Ohm’s Law. Kirchhoff’s Law is a 
rigorous law which states (for the benefit of electrical 
engineers who cannot see invisible electrical flow) 
a fact that is already perfectly obvious to the me- 
chanical engineer who deals with liquid flow: “In 
a completely closed system, what goes into a point 
must somehow come out.” Ohm’s Law simply states 
the equally obvious fact that: “Flow is greatest in 
that circuit path which offers the least opposition 
to the pumping head pressure.” While Ohm’s Law 
is empirically determined for direct current and is 
not at all rigorous or exact, even for de flow, its 
probable accuracy far exceeds that of the usual em- 
pirical engineering formulas applied when calculat- 
ing either liquid flow or electrical flow. 
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With any fluid piping network, the important con- 
sideration is meeting the required flow volumes at 
reasonable velocities with the lowest possible pump- 
ing head and highest possible efficiency. The exact 
flow rate is not extremely critical on most projects, 
and a small plus or minus variation can be tolerated 
if the system design provides optimum performance 
and economy. This is where: the network compu- 
tation is extremely helpful as it enables the engineer 
to substitute predetermined constants for the various 
pipe sizes under consideration in each main or 
branch. Then he gets a comprehensive picture of 
the permissibly variable factors of flow, pumping 
head, and pipe size. 


How Network Calculations Work 


In the actual calculations, liquid flow Q, say in 
cfm or gpm, is analogous to de current I, and pump- 
ing head pressure h is analogous to de voltage V. 
A similar analogy also can be derived for piping 
resistance although the problems of viscous flow 
in smooth or rough pipes do not make for quite as 
clean-cut a factor as occurs in its electrical counter- 
part. There are, however, several different hand- 
book formulas for relating piping friction loss h; to 
flow velocity v in a given pipe of length 1, diameter 
d, and smoothness factor m. One of the commonly 
used formulas is: h; = (mlv") + d?, which is 
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analogous to voltage drop V — IR, in turn analogous 


to hr; = QR;. 


Thus piping friction R; = hy; + a =)? +Q 
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But velocity v—=Q+A=Q+ - 9 =Q — 0.7854d" 


_ ml Q" 
Then Rr = (FX (0.7854d") ® 





1.275"mlQ""' 
aay) ° Q= _ gp+2n 


Factor m varies within experimentally determined 
limits from about 0.0003 for very smooth pipe to 
about 0.00069 for very rough pipe; n varies from 
about 1.72 to about 2.00, and p is always 1.25 accord- 
ing to this formula. 

For added convenience, we have prepared a 
listing (with proper attention to desired consistent 
units) of constants Cp and Cs—composite numerical 
evaluations of all of the terms in the formula com- 
mon to all calculations—for two flow conditions 
for each standard iron pipe size. Since order of 
magnitude is an important engineering consideration, 
our Cr values, the worst condition for very rough 
pipe, are based on m — 0.00069 and n = 2.00. These 
values always are used for the first trial calculation. 
The Cs, values for ordinary conditions of smooth 
pipe are based on m = 0.00038 and n = 1.86. Thus 
R; = CsIQ°-** or CRl1Q. 

When applying these formulas to fluid network 
problems, we use the total equivalent length of 
each run including all elbows and fittings for the 
term 1. For the average problem of liquid flow 
(usually water) there is little need for complicating 
the solution by trying to compensate for such factors 
as static regain at reducing fittings, where the 
principal effect is based, in any event, on a function 
of velocity squared. Equivalent length tables in 
piping handbooks relate the fittings to the flow 
with sufficient accuracy for the average problem. 

For liquids having about the same viscosity as 
water, and for normal flow velocities, we also find 
it worth while to neglect minor factors to keep the 
solution as simple as possible. Such neglected factors 


seldom introduce as much error as the possible 
error of the major assumption or guess as to pipe 
smoothness factors, since the maximum value of m 
varies by over 100 percent of its least value. The 
range of flow is established by obtaining two 
solutions Q, and Q,, which enables us to see what 
may happen if rust and corrosion attacks the smooth 
pipe. This approach also serves as a warning against 
any tendency to carry calculations beyond ordinary 
slide rule accuracy of three significant figures. 

Armed with this simple preparation, any piping 
network can be sketched quickly from the physical 
details as an equivalent electrical network, as shown 
in Fig. 1. Then the initial simultaneous equations 
based on Kirchhoff’s Law are set up as shown in 
the upper part of Table 1. 

At this point, it is, of course, necessary to know 
something about the flow resistance Ry of the load 
coils. Often this is not a critical factor, because the 
number of passes usually can be varied within 
wide limits to insure that the load resistance is 
a small percentage of the total head loss in the 
system. In addition, the previously determined 
values of C,lQ must be substituted for the resistance 
R; of the pipe runs to obtain the equations in the 
lower part of Table 1. While these may appear 
cumbersome, in the actual computations the sub- 
stitution of the known numerical values would 
produce material simplification.* 

In this simple set of simultaneous equations 
selected for illustration, unknowns can be reduced 
to not more than the number of equations. For the 
engineer who is not too familiar with the use of 
determinants, the easiest method is to eliminate 
variables between pairs of equations until a solution 
is found. However, many piping networks contain 
a good many meshes, sometimes in complicated 
lattice patterns with adjoining network meshes when 
common supply or return is used between several 


* The resistance R of the pump is a factor omitted from 
this sample problem that should be included in a more 
difficult problem requiring a precise solution. It can easily 
be obtained from the pump curves to sufficient accuracy. 





Table 1—Simultaneous Equations, from Kirchhoff’s Law, for Network shown in Figure 1 


hy = Q, (2R, + 2R,. + Rz,) - Q. (2R,. i R,,) + 0 


=-Q, (2R,, + Ri) + Q, (2R,. + 2R. +2R., + Ri; + Ris) -Q; (2Re; + Riz) 
0 = 0-Q, (2R,, +Rz,) +Q, (2R., +2R, + 2R,;, + Ri. + Ris) 


Simultaneous equations after substituting the values R; = ClQ (for rough pipe) 


hy = (Q,)?(2C,1, + 2C, 1,2 + Crit) 


_ (Q.) , (2C,.1,. + Cy, 11) + 0 


0— -(Q,) *(2C,,1,. + Cy ,]1;) - (Q.)? (2C,.1,. + 2C,l, + 2C, 51,5 ig Crili, +Cy2l12) -(Q;) *(2C.,.L, +Cy]1,) 
0=0- (Q.) F (2C,,1,, + Cyl.) + (Q;) , (2C,.]., + 2C, 1, + 2Czl55 + C,.IL, + Crslr3) 











see how 


Superior or Atlas Engines 


solve your standby power problems 


Engineered installations of Superior and Atlas Diesel, dual fuel and gas engine-generator 
sets have solved hundreds of standby power problems! In many cases they’ve paid 
for themselves. Their automatic start and stop operation often averts tragic consequences, 
by providing efficient, dependable power for essential plant services in every instance 
of main power source failures. In order for you to have all the facts and figures we’ve 
prepared a special case history file. It shows many instances of how our skilled engineers 
assisted in sqlving serious problems involving special considerations and peculiarities 
in individual installations. Chances are many of the installations will be similar to yours. 
This information will prove a valuable aid in your planning. 

Write, on your letterhead, requesting this file of. helpful examples. White’s skilled engi- 
neers, with years of experience in developing engineered installations of Superior or 
Atlas engine-generator sets, will assist you in engineering the proper standby power 
for your specific requirements. 
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zones. Then the process of elimination between 
pairs of equations becomes entirely too tedious and 
time consuming. The use of determinants simplifies 
the solution and is highly recommended. 

Since the equations are still in symbol form 
only, any symbol can be regarded as either a con- 
stant or a variable parameter except for Q and h, — 
respectively the dependent and independent vari- 
ables. The equations are solved by determinants for 
the dependent variable Q, such that: 


_ |Dy, | ae |[Dx| |Dys| 


pa) r= TF 
Coefficients of these determinants are in terms of the 
piping flow constant Cpr and length 1. Thus, it will 
simplify the method of solution to substitute arbi- 
trary symbols, for example: 

x = (2C,1, + 2C, hi. + Cy,11,) 

z= (2C.,1,, +2C,1, +> 2C,.l,; + C,.1.. 2 a Cy li:,) 

y= (2C,.1,, + 2C, 1, +> 2C,,1.., + Cyl, + Cyl.) 
u= (2C,,1,. + Cyilt,) 

v= (2C,,1,, + Cy.11.) 

Then the solution of the determinant yields the fol- 
lowing symbolic answers for this sample problem: 


(Q,)? = TD] ; ©)? = 


= 


xyz —u°z -v"x 





h,uz 
XYZ —Uu°z -v"x 





(Q.) = 


h,uv 
Xyz —u°zZ —v"x 





(Q,)? = 


Algebraic manipulations usually will further sim- 
plify the final form of the equations. Then values of 
the symbols u,v,x,y,z are resubstituted, and from 
here on the problem resolves into the same cut-and- 
try proposition as would otherwise prevail without 
such a network solution. Known values of C,1, must 
be applied for each resistance term, using a judicious 
piping man’s knowledge of about the right pipe size 
for the distance and velocity required. It also should 
be noted that when Cx is used, the equations solve 
for Q, but for Cs they solve for Q':**. Several tries 
may be necessary until the best solution is obtained, 
but there are significant advantages to this method. 


With all piping resistance constants evaluated for 
preselected pipe sizes and coils, the exact flow vol- 
ume in each mesh or branch can be predicted 
quite accurately for the precise pumping head se- 
lected from the pump curves. Pipe sizes can be ad- 
justed to prevent excessive pumping volumes from 
overloading the pump motor. Performance of heat 
exchange coils at the load can be determined more 
accurately both as to the number of passes permis- 
sible for the allowable range of coil drop, and the 
Performance with flow modulated or even bypassed 
around the coils. This is of considerable importance 
in the thermostatic control of hot water heating coils. 
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Frequently network calculations will show that 
varying the pipe size by plus or minus one standard 
pipe size will improve the automatic proportioning 
of flow in the various meshes to an extent that 
manual throttling valves are no longer required at 
zone branch points and tees, without introducing 
completely undesirable velocities. This problem of 
permissible velocity of flow in a pipe vs desirable 
flow velocity often is clouded by guess and by rule of 
thumb. With a network solution in front of him, it is 
a simple task for the engineer to know exactly 
what velocities will occur at each point in the net- 
work. He even may be able to sacrifice a too low 
(by rule of thumb) velocity in a short length of 
run to get better proportioning between meshes. 

In a recent design, which called for six small cir- 
culating pumps, by using network analysis methods 
we were able to decrease our original estimate of one 
744-hp, two 5-hp, and three 2-hp pumps to three 
5-hp, two 2-hp, and one 144-hp pumps. Yet the heat 
transfer conditions were improved (at some ad- 
justments in the approach conditions) , and the brake 
horsepower efficiencies were far higher with the 
smaller pump motor sizes. The same result could 
have been obtained without the network analysis. 
Indeed, the accomplishment is not as great as it 
might seem, since preliminary estimates usually are 
intended to be at least big enough, based on projected 
flow rate requirements to some arbitrary standard. 
But the opportunity to alter arbitrary flow rate 
standards in favor of a sensible purpose, and to jug- 
gle pipe sizes for maximum initial economy and later 
operating economy, might not have been seen so 
clearly without such an easy method to compare 
each condition. 

Some engineers rely heavily upon mathematical 
aids. Others shy away from anything that even 
sounds likes mathematics and prefer to use tables, 
charts, and easy formulas developed by someone 
else and conveniently referenced in an engineering 
handbook. Tables and charts do have a lot in their 
favor, especially where time of calculation and 
analysis is always an important overhead cost 
factor in any consulting office. However, if the 
problem is large enough, the piping network analy- 
sis method will reduce time of calulation and analy- 
sis, rather than increase it. 

In the limited time the network method has been 
in use in this office we have found it to be a good 
safeguard against half thought-out design and un- 
certain personal judgment. The method is not origi- 
nal or unique; it is simply borrowed from standard 
techniques of electrical engineering in use for the 
past 50 years or more. Perhaps more consultants 
already are using similar techniques than is present- 
ly imagined. In any event, the network analysis is 
a useful tool when correctly applied, and it has 
interesting possibilities for working out better ap- 
proaches to the general subject of fluid flow. ““ 
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THE NEW PEERLESS HYDRAULIC SLIDE RULE 





Yes sir, Peerless pump has reserved a 
new Peerless hydraulic slide for you. This 
slide rule solves common water problems. 
Head, capacity, horsepower and efficiency 
all appear on one setting. Saves time in 
sizing and selecting pumps for all your 


VERTICAL 


WATER SUPPLY — 
and liquid transfer 


HORIZONTAL PUMPS 


Type TU—2,3,4and Type PE — General 
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purpose pump for 
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The quantity is limited. So act now. 


Mail the coupon below today! 
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2005 NORTHWESTERN AVE., INDIANAPOLIS 8, INDIANA 


[[] Please send me a Peerless Hydraulic Slide Rule 
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ingconditions. Capac- 
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5-stage high pressure 
pumps for water and 
other liquids. Capaci- 
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clear liquids. Motors 
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coupled elec. drives. 
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PORCELAIN ENAMEL PANELS CORED WITH “AIRCOMB”—A KRAFT PAPER HONEYCOMB MADE BY DOUGLAS AIRCRAFT CO. 


ENGINEERS have long been aware that honey- 

comb laminates offer definite ad- 

Fr eneluawe, vantages in applications where light 

weight, strength, stiffness, and good 

thermal insulation are essential. With the advent of 

the synthetic resins as adhesives and impregnants, 

it is now possible to purchase these honeycombs at 
good prices and in volume. 

Honeycomb laminates (known as sandwich panels 

by the building trades) are made up of a core of 


thin sheets of material glued together in a pattern 
resembling a bee’s honeycomb, and faced on both 


Honeycomb Laminates 


FRANK CHARITY 








sides by thin sheets of wood, metal, glass, fabric, 
plastic, or other material depending on the applica- 
tion. The core may be of paper, plastic, glass fabric, 
cotton, or metals that have little mechanical strength 
in themselves. When bonded to the facing material, 
the core serves as a highly efficient truss — dis- 
tributing shear and compressive loads so as to in- 
crease the strength of the facing without unduly in- 
creasing the total weight. A honeycomb laminate 
can be as rigid as a piece of steel that weighs 16 
times as much. Cores for honeycomb laminates can 
be inexpensively made to order or purchased pre- 





Properties Aluminum 
Density, lbs/cu ft 4.4 
Flat Compressive Strength, psi 451 
Shear Strength, Flex., psi 155 
Shear Strength, Long., psi 262 
Vibration Resistance Very Good 
Thermal Insulating Properties Good 
Electrical Properties Conductor 
Corrosion Resistance Very Good 
Machinability Very Good 
Relative Cost Moderate 





COMPARATIVE PROPERTIES OF HONEYCOMB CORES 


Steel 


499 
200 


Very Good 
Good 
Conductor 
Very Good 
Excellent 
High 


Paper Plastic Foam Glass-Plastic 
2.3 0.33 6.3 
100 50 508 
50 25 243 
100 60 475 

Excellent Excellent Excellent 
Excellent Excellent Excellent 
Dielectric Dielectric Dielectric 
Complete Complete Complete 
Poor Fair Good 

Low Very Low Moderate 
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ABOVE, PREFABRICATED METAL FOIL CORES ARE 
MACHINED OR CUT WHILE IN COLLAPSED CONDI- 
TION. RIGHT, GLASS SHEETS BONDED TO ALU- 
MINUM HONEYCOMB ARE USED AS PART OF WALL 
PANELING IN A MODERN COMMERCIAL BUILDING. 


fabricated from a considerable variety of materials. 

Made-to-order cores are generally preferable 
where laminates with irregular configurations are 
required. A typical core material is a foamable 
phenolic resin. Prepared and sold as a viscous fluid, 
this resin is mixed with a catalyst immediately prior 
to use. Then a small amount of the mix is poured 
into a form made from the facing materials. Subse- 
quent frothing action causes the resin to expand so 
that it fills the form and adheres to the facing mate- 
rial as it hardens. 

Prefabricated cores have the advantage of being 
relatively easy to use. In addition to foamed plastics, 
they can be made of aluminum foil, stainless steel, 
glass fabric, cotton, and paper. They can be bonded 
to laminate facing materials with any of several 
high-strength adhesives. Metallic materials can be 


welded or brazed. 


Metal Honeycombs 


A number of aircraft companies are making cores 
for contoured laminates by machining prefabricated 
metal honeycombs. Since these are produced in a 
“collapsed” condition they are cut like solid metals 
and then mechanically expanded before use. How- 
ever, this procedure is not practical for the fabrica- 
tion of cores for most honeycomb laminates with 
non-uniform thickness. 

Any of numerous combinations of core and facing 
materials can be incorporated in a honeycomb lam- 
inate, providing the use of dissimilar metals is such 
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Luria-Cournand, Ine, 


neering potentialities of honeycomb structures are 
almost unlimited where: 

{| The best strength-weight ratios now obtainable are 
required. 

{| Excellent thermal insulation properties are needed. 
{' High vibration resistance is necessary. 

{ The combined properties of two or more materials 
are essential to product performance and durability. 

An excellent example of the strength-weight vir- 
tues of honeycomb laminates can be found in the 
construction of refrigerator vans. Formerly, vans 
were insulated by pouring loose materials like cork 
between the external sheet metal skin and the in- 
ternal plywood lining components. This was satis- 
factory as insulation, but it increased total weight 
while contributing nothing to structural strength. 

These vans can be made with much less weight— 
and with greater structural strength—by using 
honeycomb laminates, at the same time minimizing 
the need for basic frame components. Each laminate 
is made by facing a nonmetallic honeycomb core 
with a steel or aluminum sheet on one side and 
with plywood on the other. A polyester adhesive 
is generally used to hold the dissimilar lamination 
materials together. 

In addition to insulating the vans as satisfactorily 
as did loose materials, honeycomb cores make it 
possible for the laminates to carry structural loads 
that were absorbed by frame members in older vans. 
Assembly costs are not increased because the lam- 









CONSULTING ENGINEER 





that no corrosion problem will be created. The engi- 
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**Brazed or welded laminates. 





TYPICAL HONEYCOMB SANDWICH STRUCTURES 


Application Honeycomb Facing 
Temperature Core Type Material Uses 
*Up to 350 F Foamed Plastic Wood or Metal Insulated building panels, impact-resist- 
ant shipping crates, etc. 
Paper Wood or Metal Lightweight containers, shelves, duck- 
boards, pallets, etc. 
Plastic-impregnated Wood or Plastics Buoyant hulls for boats, seaplane hulls, 
Glass or Cotton life rafts, etc. 
Fabric 
Aluminum Aluminum Airfoils for airplanes 
**Up to 500 F Glass-plastic Steel or Titanium Panels for low-temperature ovens and 
related fixtures 
**Up to 1000 F Stainless Steel Steel or Titanium Furnace panels, heat-treating fixtures, 


*Laminates in this temperature range are usually resin or adhesive bonded. 


etc. 








inates make it unnecessary to perform many bolting 
and riveting operations previously required. Since 
their assembled structures are lighter, the new vans 
can carry greater pay loads. 

Honeycomb materials such as Dow Chemical 
Company’s Styrofoam have also found favor in the 
building trades. In addition to being effective insu- 
lators, such materials can be laminated to wall sur- 
faces—including those made from wood, brick, and 
metal—with asphalt and portland cement adhesives. 
Since the laminated insulation makes a substantial 
contribution to the strength of a structure, builders 
can use other construction materials that are com- 
paratively inexpensive. For example, %4-in. plywood 
can be used in place of %4-in. plywood in making 
shear panels, when the thinner sheet is appropriately 
reinforced with honeycomb. 


Paper Honeycombs 


Kraft paper honeycombs of the type developed 
by Douglas Aircraft Company are being used to 
some exterit as cores for laminates in the manufac- 
ture of wood products such as slab doors, tables, 
pallets, cargo containers, and scaffolding planks. 
In addition to being inexpensive, paper cores have 
the advantage of being more rigid than honeycombs 
made from metal foils. 

Metal honeycombs, especially those made from 
Stainless steel, appear to be of principal value in 
the manufacture of articles requiring high heat re- 
sistance—such as oven components. Brazed to rela- 
tively thin sheet facings, they not only reduce 
weight and material costs but effectively dissipate 
heat to prolong the useful life of parts exposed to 
elevated temperatures. 

In the construction of boats, plastic-impregnated 
glass and cotton fabric honeycombs are gaining pop- 
ularity. Besides being impervious to water, they 
make it possible to construct extremely thick hulls 
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with so much buoyancy that they will remain afloat 
even when full of water. As a rule, facings for 
honeycomb cores used for boat components are thin 
layers of marine-type plywood or sheet plastics. 

With all of the high-strength adhesives that are 
now available, the task of laminating honeycomb 
cores and various facing materials is no special prob- 
lem. In many instances, powerful lamination bonds 
can be produced quickly with very little pressure 
and at room temperature. However, dielectric heat- 
ing equipment is used if a high level of productivity 
must be maintained. If the work is done with ade- 
quate care, the danger of producing an inadequate 
bond is slight. 

It was the inability to detect bonding defects that 
initially inhibited the use of honeycomb laminates 
as structural parts in aircraft. Now, thanks to a 
relatively simple sound-testing device developed by 
North American Aviation, Inc., defects can be de- 
tected almost as readily as visible surface flaws. “ 


“AIRCOMB” CORED STRUCTURAL PANELS ON MUTUAL 
HARDWARE BUILDING IN LOS ANGELES REDUCE THE 
WEIGHT AND PROVIDE STRENGTH AND INSULATION. 
SPANDRELS ARE ALSO HONEYCOMB CONSTRUCTION. 


Douglas Aircraft Co., Inc. 



























Stiffleg Derrick and Bracing Frames 
Replace Traveler and Falsework 


Erection time on the Great Egg Bay Bridge, part 
of the New Jersey Garden State Parkway, was re- 
duced by setting all sections with a derrick boat 
having a 75-ton capacity stiffleg derrick. This pro- 
cedure eliminated need for a traveler and falsework. 
Further time was saved by the use of high-strength 
bolts as field fasteners for beam spans. 

Short pier girder sections, with their cross frames, 
lateral bracing, and floor beams in place, were bal- 
anced on rocker or fixed shoes upon concrete T piers, 
and were temporarily braced with % in. diameter 
wire rope guys with turnbuckles. At the base of 
the piers the guys were attached to a rectangular 
steel frame that reached around the pier. These 
bracing frames had been set previously by a 16-ton 
stiffleg derrick. 

On each end of the pier a steel column was used 
under the pier cap to prevent the bracing frame 
from rising. Since the pier caps have sloping sur- 
faces on the under side, a short section of WF beam 
was used with two tie rods to hold columns in place. 

Before erection of the 128-ft middle girders, ihe 
pier girders were adjusted to the proper slope so 
that side entry of the middle girders into the splice 





Bethlehem Steel Co. 


NEXT-TO-LAST PAIR OF MIDDLE GIRDERS IS 
LIFTED INTO PLACE BY STIFFLEG DERRICK. 


was possible. When both middle girders were in 
place and pinned and bolted to make them continu- 
ous between piers, the necessary bracing and floor 
steel were erected. 

The steelwork, 2730 ft long, also included 14 
beam spans. With a concrete viaduct at each end, 
the bridge extends 3671 ft from the south abutment 
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on Beesley’s Point to Drag Island. A third stretch 
of concrete viaduct 762 ft long connects Drag Island 
with Somers Point on the north shore of the bay. 

Besides the bridge, only three miles of the north- 
bound lane just south of Great Egg Bay remain to 
be paved before completion of the entire 165-mi 
parkway extending from Cape May to Paramus, 
near Ridgewood. 


Steel H-Beam Pilings 
Safe for Skyscraper Foundations 


Steel H-beam pilings can be used safely as foun- 
dations for skyscrapers in the Chicago Loop area, 
according to the results of a study made by Armour 
Research Foundation of Illinois Institute of Tech- 
nology for United States Steel Corp. An interest- 
ing side result of the tests is evidence that further 
tests of this type may lead to determination of pile 
length solely from soil data. 

The usual method of supporting large buildings 
in the Loop is by concrete caissons. Hand-exca- 
vated, circular lined pits are sunk to bedrock or 
hardpan and, in most cases, lined to support the 
surrounding soil. These pits then are filled with 
concrete. 

The Chicago building codes generally specify that 
if a building foundation is to support a given weight, 
it must support twice that weight for a specified 
length of time during a test of the material. Results 
of the evaluation for U. S. Steel showed that a 14-in. 
steel H-beam pile, driven 105 ft to bedrock, with- 
stood more than three times the design load before 
failing at 635 tons of force. 

Nine test piles—three each of 10, 12, and 14-in. 
steel H-beam bearing piles—were subjected to the 
loads required by the building codes. The three test 
piles loaded to destruction did not fail until stressed 
to the yield point of structural steel—approximately 
three times the design stress of steel. 

All of the nine piles tested exceeded the require 
ments of the Chicago building codes except for the 
closed end, 14-in. bearing pile, which easily carrie 
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a Trust Company Engineers Jehanon (left) a Syne ‘chee ing a 

pk chiller insulated with Rock Cork at the factory. Architects for the building 
were Skidmore, Owings & Merrill; general contractor, George A. Fuller Co.; 
mechanical engineers, Syska & Hennessy; mechanical contractor, Baker Smith 


& Co. Photo at left by Ezra Stoller. 


Worthington relies on p-Ic chillers 
in the world’s most distinctive bank building 


When this “house of glass” opened at 
the corner of Fifth Ave. and 43rd Street 
in New York last year, 40,000 visitors 
came to take a look. Small wonder! 
For in this newest and largest branch 
of Manufacturers Trust Company, they 
Saw architectural history being made. 


No longer are bank tellers “caged. = 
Customers transact their business in a 
new atmosphere of space, light and 
friendliness, 


Contributing to this feeling of un- 


@ 2579 


hurried friendliness are two 150-ton 
Worthington air conditioning units, 
each equipped with a pt dry expan- 
sion Freon chiller. This super-efficient 
system “reconditions” all five stories 
of the building every three to five 
minutes with 97,000 cu. ft. of fresh, 
low-humidity, 74 F air. It’s automatic, 
too, shutting down by itself at 11 P.M. 
and starting again at 6 A.M., to assure 
a comfortable working climate for the 
bank’s 280 employees — and their cus- 
tomers — at the start of each day. 


Teamed up with Worthington’s famous 
‘‘million dollar” compressors, pk 
chillers each supply blowers with 331 
gallons of water per minute, chilled 
from 50 F to 40 F. 


For full information on these complete 
units write Worthington Corp., Dept. PK, 
Harrison, N. J. today. Or write for Cata- 
log 101 on pc chillers to The Patterson- 
Kelley Co., Inc., 1740 Burson Street, East 
Stroudsburg, Pa., and principal cities. 


PATTERSON-KELLEY 


Flooded and Dry Expansion Type Freon Coolers and Storage Water Coolers * Freon Condensers ° Allied Refrigeration and Air Conditioning Equipment 
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Skyscraper Foundations 


—Continued from page 76 


the design load itself, but failed by excessive net 
settlement at a load of 370 tons, slightly less than 
the proof load of 400 tons required by the code. 
All piles had adequate lateral support at all times 
even in the relatively soft clays near the surface. 

Laboratory shear strengths of the soil determined 
from test borings were found to compare reasonably 
well with the shear values indicated by the strain 
gage measurements taken during the loading of the 
instrumented pile. 

This was the first time steel H-beam piles had 
been successfully instrumented along their lengths 
with strain gages during driving, and dependable 
data obtained, according to Dr. Robert L. Janes, 
assistant manager of ARF’s propulsion and struc- 
tural research department. 


California Has a Corner on the Market 


The active engineering mind will immediately 
see possibilities in an announcement recently re- 
ceived from Armour Research Institute. They point 
out that ozone is expected to be an important rocket 
fuel, “the fuel that may power man’s first rocket 
to the moon.” They go on to point out that ozone is 
known to be present in smog. 

Now, all that is required is an inventive mind to 
discover some way to use a chemical found in abund- 
ance in Los Angeles but unwanted by the natives and 
condense it into a rocket fuel for space travel. 


Courts Rule on Use of Titles 


Recent court decisions of particular interest to 
the consulting engineer include judgments on what 
use may be made of the titles “engineer” and “archi- 
tect.” In the State of Virginia, a plaintiff alleged 
that he was due the sum of $1000 for services based 
on an oral contract. The defendant refused to pay 
since he contended that the plaintiff was performing 
the services of a professional engineer without ob- 
taining a Virginia license, in violation of the Code 
of Virginia, which violation rendered the contract 
illegal and void. The jury returned a verdict for the 
defendant, although the court granted the plaintiff 
a writ of error. Based on the plaintiff's testimony 
that the services performed included inspection of 
the structure, study of government plans and speci- 
fications, detailed calculations of estimated cost, cal- 
culation of amount of material to be used, prepara- 
tion of a detailed schedule of work to be performed, 
and procurement of contractor’s bond based on the 
estimate, the court ruled that his services were 
general engineering services, and that the contract 
was unenforceable, having been made by an un- 
licensed person. 

In Michigan, the State Supreme Court upheld a 
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ruling by a lower court that convieted a defendant of 
unlawfully using a title tending to convey the im- 
pression that he was an architect: “Architectural 
Engineer and Builder.” The defendant is registered 
with the Michigan State Board of Registration for 
Architects, Professional Engineers and Land Sur- 
veyors as a registered professional engineer, but not 
as an architect. The court ruled “it clearly appears 
that the legislative intent in enacting the (registra- 
tion) act was to safeguard life, health and property, 
when it restricts to qualified persons, both as to 
education and experience, the designing and con- 
struction of a building.” 


Structural Division Plans 
Technical Papers for ASCE Meeting 


The Structural Division of the American Society 
of Civil Engineers has announced “a somewhat 
different type program, modeled after the techni- 
cal type of conference,” for its sessions during the 
Society’s National Spring Convention in Knoxville, 
Tenn., June 4-8. 

Three of the four Structural Division sessions will 
be on ultimate strength design, shell structures, and 
prestressed concrete. They have been planned to 
give the profession practical knowledge of design 
progress, developments, and techniques in these 
rapidly growing areas of reinforced concrete de- 
sign and construction. 

The opening session, June 5, will be devoted to 
particularly interesting design features of three 
specific types of structures—large steam plant power 
houses, a tall office building, and an unusual tower. 
The speakers will be: Ernest M. Titus, Tennessee 
Valley Authority; Ross H. Bryan, Consulting En- 
gineer, of Nashville; and Gibson Morris, Oak Ridge 
National Laboratories. 

At the session on ultimate strength design, the 


Lanssin Elec erie C0 

INDOOR PRACTICE FIELD 
This welded steel framework is the skeleton for an all steel 
building to be used as an indoor practice arena by Ohio State 
University. The 200 x 400 ft building will have a clear span 


of 200 ft and a dirt floor. Structural engineers are Barber, 
Magee & Hoffman, Cleveland. 
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the latest word in modern design 


I-R DIESELS 


FOR LASTING ECONOMY IN HEAVY-DUTY SERVICE 


Three Ingersoll-Rand Type 
“S” Diesel Engines installed 
in a generator room of large 
brewery. 


Type eg? 
and ‘'SS”’ 


375 to 1000 hp 





| Type “S” and “SS” engines include all of the latest 
advances in diesel engineering. Their modern design assures maxi- 
mum fuel economy and lasting dependability in continuous, heavy- 
duty service. 


The Type “S” is a naturally-aspirated, 4-cycle, medium-speed 
engine with exceptionally high fuel economy at all loads. It is avail- 
able in 375, 450, 525 and 600. hp sizes. Type “SS” units are turbo- 
charged and rated at 570, 715, 785 and 900 hp. With inter-cooling of 
charging air they will develop 600, 750, 875 and 1,000 hp. Both the 
“S” and “SS” engines operate at 720 or 750 rpm depending on the 
application. 


Type "'TS’’, 200-380 hp 


The Ingersoll-Rand “TS” diesel is a smaller, lighter-weight engine 
that includes all the long-life features, stamina and dependability of 
big-engine design. Its high fuel economy and low weight of 30 Ib/hp 
Save operating and installation costs. “TS” units are available in 
sizes from 200 to 380 hp at 900-1200 rpm. 





Ingersoll-Rand 6-cylinder Type “TS” Die- 
sel driving an I-R vertical water pump at 
a paper mill. 


Type ''SVO”’ Diesel-Driven Compressors —— 


Ingersoll-Rand Diesel-driven compressors combine a heavy-duty 
V 4-cycle diesel engine and a heavy-duty, double-acting air or gas 
compressor in a single, compact machine that’s easy to install... 
easy to locate. They assure maximum compression per pound of fuel 
—one gallon of fuel oil compressing 6040 cu ft of air to 100 psi. 
Available with compressor cylinders for any pressure or vacuum in 
a range of sizes up to 660 hp. 


Ingersoll-Rand Type “SVO” diesel-engine- 
driven air compressor. 


i ia Ing ONSO]L=RAMG snrecvcts «staring sr now 


7-249 11 Broadway, New York 4, N. Y. 


PUMPS . CONDENSERS TURBO-BLOWERS ° COMPRESSORS e AIR & ELECTRIC TOOLS ROCK DRILLS 
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PYLE-NATIONAL 


TURBINES 


e 





Economical - Dependable « Safe 


For the mechanical drive of pumps, exhaust fans, blowers, 
stokers, abrasive wheels, agitators, generators and other 
machinery. Operate with steam, gas or air. 

Write for Bulletins No. 4110-A to 4110-F inc., describing 
this outstanding line of small and medium capacity tur- 
bines ranging from % to 120 horsepower. Also Bulletin on 
turbo-generators rates 500 to 15,000 watts, D.C. 





THE PYLE-NATIONAL COMPANY x 
1337 North Kostner Avenue, Chicago 51, Illinois 





SINCE 1897 














WRITE FOR THE FACTS TODAY 


Distributors are located in principal cities from coast to coast 


Seedbine 


manufactured by HORACE T. POTTS COMPANY 
522 East Erie Avenve « Philadelphia 34, Pa. 





STAINLESS STEEL FITTINGS 
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ASCE Meeting 
—Continued from page 78 


morning of June 7, Dr. Eivind Hognested, Portland 
Cement Association, will review investigations, here 
and abroad, which confirm the inelastic stress dis- 
tribution in concrete. Raymond C. Reese, Consulting 
Engineer, of Toledo, Ohio, will interpret the recom- 
mendations for ultimate strength design as related 
to present practice. 

Prof. Phil M. Ferguson, University of Texas, will 
illustrate how ultimate strength procedures simplify 
design. The final paper of the session by Charles §. 
Whitney, partner, Ammann and Whitney, Consult- 
ing Engineers, will discuss the application and prac- 
tical advantages of ultimate strength design. 

Speakers for the afternoon session will be W. 
Worthington Ewell, Consulting Engineer, of Balti- 
more; Boyd G. Anderson, Associate Partner, 
Ammann and Whitney; Consulting Engineers, New 
York; Anton Tedesko, Manager, Roberts and Schaef- 
er Co., New York, and Alfred L. Parme, Portland 
Cement Association. 

The morning of June 8 papers will be presented 
on important phases of prestressed concrete. T. L. 
Erickson, Chief of Bridge Branch, Bureau of Public 
Roads, will discuss selection of factors in criteria 
for prestressed concrete bridges now being used ex- 
tensively in the design of highway bridges. Friction 
in the post-tensioning process—its significance, 
sources, and how to reduce friction losses—will be 
discussed by T. Y. Lin, University of California. 

The results of an investigation of the ultimate 
shear resistance of prestressed beams and design 
procedures will be presented by Professor E. M. 
Zwoyer, University of New Mexico. The program 
will be concluded by Jean Muller, Societe Tech- 
nique Pour L’Utilisation de la Precontranite, Paris, 
France, who will present test data and the deter- 
mination of ultimate capacity of continuous pre- 
stressed members. 


Corporate Responsibility Studied 
By ECPD and EJC 


The 23rd Annual Report of the Engineers’ Council 
for Professional Development, published in March, 
includes reports by both the Recognition Committee 
and the ECPD-EJC Joint Committee on the Practice 
of Engineering. These two committees have worked 
together during 1955 in an effort to formulate some 
sort of over-all policy on the practice of engineering 
by corporations and the responsibility of the en- 
gineer for work done. 

The recognition group has redefined engineering 
as follows: “Engineering is the Profession in which 
a knowledge of the mathematical and physical 
sciences gained through study, practice, and ex- 
perience is applied with judgment to the known 
materials and forces of nature for the comfort, 
health, safety, and welfare of mankind.” 

In investigation of the practice of engineering by 
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THE GOSS PRINTING 
PRESS CO., Chicago 
obtains 


efficient Fy 
distribution ‘ 


of electric power with 
high voltage feeders 
to load centers, 

and also 


saves 


This was accomplished with 










SORGEL Dry-Type Transformers, 


compactly incorporated into substations, all 
self-contained, safely enclosed in steel, complete 
with primary switchgear and secondary circuit 
breakers, and installed above floor level. 

This installation consists of five 500 Kva 
and two 300 Kva, 3-phase, 4160 volt to 480 volt 
substations for power, and 13 dry-type trans- 
formers, sizes 10 to 50 Kva, 3-phase, 480 volt 
to 120/208 volt for lighting and portable equip- 
ment. 

This installation saved The Goss Printing 
Press Co. thousands of dollars over a low volt- 















age distribution system, and provided them with 
the efficiency that only a high voltage distribu- 
tion can provide. 

Again the ingenuity of an owner, his archi- 
tects, and consulting engineers, combined with 
SORGEL expert engineering, resulted in a 
most modern, flexible, space-saving and efficient 
electric distribution system. 

By using SORGEL dry-type substations, all 
vaults have been eliminated, and by installing 
the substations overhead, more floor area was 
made available for manufacturing facilities. 


Architects — Olsen & Urbain 


Engineers — Neiler, Rich & Bladen 
Electrical Contractor—The Edward Electric Co. 


Sales Engineers in Principal Cities 
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SORGEL ELECTRIC CO., 843 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development, manufacturing and application of dry-type transformers—for 40 years. 


Engineering by Corporations 


—Continued from page 80 


corporations, the committee found engineers to be 
divided into three groups as to viewpoint: 

{| Engineers doing a consulting business should do 
so only as individuals or through partnerships. 

{| A large portion of the engineering work is done by, 
and is best done by, the corporation. Therefore the 
corporation should be recognized accordingly. 

{| Engineering through the corporate form of busi- 
ness is a fact but should only be permitted with 
adequate safeguards to insure ethical practice. 

In a statement prepared by George H. O’Sullivan, 
a member of the Recognition Committee, for the 
group, the problem was broken down into two parts: 
“(1) How can effective control of the practice of 
engineering be provided with due regard for the 
need for more than one qualified individual in some 
engineering operations and with assurance that the 
person practicing is not disembodied or lacking in 
qualification; and “(2) How can the historic rights 
of all ‘persons’ legally practicing engineering be 
“retained within 1.” 

The recommendation of the committee is, “... the 
solution may lie in the assumption of the burden 
of settlement by a body accepted by all parties as 
representative of the profession. Such a_ body 
should probably consist of a number of engineers 
not thus far identified with the debate, and repre- 


sentatives of the three disagreeing factions, perhaps 
assisted by an impartial legal mind. . .” 

The joint ECPD-EJC committee submitted the 
following statement to both Councils for approval: 

“Professional responsibility for engineering work 
is a personal responsibility, and that personal re- 
sponsibility should be recognized by all laws re- 
lating to the registration or licensure of the profes- 
sional engineer. Therefore the person or persons 
in responsible charge of professional engineering 
practice must be legally registered professional 
engineers and there should be no discrimination 
by implication, omission, or direction as to the form 
of business organization, individual, partnership, 
corporation, or other.” 


Summer Courses for Engineers 
At MIT and UCLA 


The Massachusetts Institute of Technology is offer- 
ing a two-week special summer course in “Switch- 
ing Circuits,” from June 18 through June 29. The 
program is designed for engineers and research 
workers who are concerned with the development 
of automatic equipment using switching devices and 
systems. For details write to MIT, Summer Session 
Office, Room 7-103, Cambridge 39, Mass. 

For engineers on the West Coast, the University 
of California is sponsoring a 12-week lecture 
course on “The Utilization of Solar Energy,” starting 
April 6. Write to University of California Extension, 
Los Angeles 24, Calif. 





WELDED GRATING 


Tailor Made to Your Specs 


Save installation time and money by having Gary factory- 
fabricate your open steel flooring needs. For complete 
description of Gary Gratings, write for Catalog No. CE-46. 


FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 


company stationery. 4015 East Seventh Avenue 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO. 


Gary, Indiana 





“PACKAGED” 
STEAM BOILERS. 


Completely Equipped and Tested at 
factory. . 


Fully Automatic for Gas or Heavy Oil 
or Combustion Oil and Gas. 


75 to 800 Horsepower. High and Low 
pressure. A.S.M.E. Code and Nat'l Board. 


Efficiency and Capacity guaranteed. 


Underwriter's Laboratory and Factory 
Mutual approved. 


Detailed Specification Forms, Catalog, 
and other Engineering Data gladly 
furnished. 


JOHNSTON BROTHERS, INC. 
FERRYSBURG, MICHIGAN 
Established 1864 
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Dearborn 2-Bed De-lonizing Plant. 


DEARBORN DE-IONIZING UNITS 
SUPPLY MINERAL-FREE WATER 


This Dearborn De-Ionizing Plant produces 75,000 gallons of de- 
mineralized water daily. It reduces the mineral content in the water 
to the equivalent of that produced by distillation—at less cost. The 
unit is equipped with Saran-lined steel pipe, as well as rubber-lined 


tanks and valves. 


Whether you require a manual, semi-automatic or fully automatic 
system, Dearborn gives you the properly designed unit to do the job. 


When specifications call for mineral-free water, see Dearborn for 


a quotation. 


The complete Dearborn line includes De-lonizing Units, 
Zeolite Softeners, and Treatment Feeding Equipment to meet 
all requirements. 


Dearvbow 


SPECIALISTS IN WATER CONDITIONING 
AND CORROSION CONTROL SINCE 1887 
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USE THE COUPON FOR ADDITIONAL INFORMATION 


So ee 


Dearborn Chemical Company, Dept. CE 
Merchandise Mart Plaza, Chicago 54, IIl. 


Please send me information on Dearborn’s 
O De-Ionizing Units 
0 Zeolite Softeners 
O Treatment Feeding Equipment 


Company 
Address 








John K. M. Pryke 
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ey Ah. og, | PENNSYLVANIA I feel sure it would be against cruelty to animals!) 
Basically, however, there is no overlap, for NSPE is 
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Y WHEELING _ — == government, or institutions of learning. 
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group. I very much dislike the use of the word 
EDWARDSVILLE , 


Focus / " = . “trade” in connection with a professional group, but 
_ pe it is perhaps most expressive to say that the concept 
\ . ; of the Federation is very much that of a trade asso- 
‘, ciation. A typical trade association is the American 

re Bankers Association. This is a group to which banks 

LOOKING FOR INDUSTRIAL SITES? and savings institutions can belong, and its purpose 

is the promotion of the banking business in every 

ethical way. Similarly, the purpose of the Federation 
cultural resources, utilities, labor and other pertinent would be to safeguard the business and increase the 
data relating to each specific location. Just tell us the status of the engineer in private practice. 

area or type of location you “In many instances the objectives of the group 

are interested in. Call or write: 15 would coincide with the objectives of NSPE. Per- 

Nag te ige haps they also would coincide with the interests of 

H. H. Hampton EJC or some other group. If so, so much the better. 

NICKEL PLATE ROAD They could certainly work together. If not, then they 

1405 Terminal Tower would have to be on opposite sides on a particular 

Gavatest 1, OMe point. It is not hard to imagine a group made up pri- 

a marily of employees occasionally differing from an 
employer group. 

“It has been suggested that the consulting engi- 
neers associate themselves in Functional Groups of 
NSPE rather than separately. That is a possibility, 
a ¢ © save ti mMCeeee E but not, in my opinion, an acceptable one. As a Func- 
4 o E tional Group, consultants would not be able to spend 

to avol d Crroreece their own group’s money as they thought best but 

4 in selecting and specifying & would have to have the approval of an NSPE Board 

B PLUMBING DRAINAGE PRODUCTS | of Directors made up mostly of employee engineers. 

GET YOUR 


Not only could the consultants not spend their own 
FREE COPY 


money, but they could not take a desirable action 


without approval of that Board of Directors. What 
would happen with such an arrangement in New 
York State when the Legislature next brings up a 
bill to permit corporate practice? The New York 
" Society of Professional Engineers has been split wide 
7 open on this question, and if we consultants were in 
a CATALOG “K” a Functional Group, we would have to go along 
with the decisions of their Board of Directors 
Engineers engaged in a wide range of projects often whether we (the engineers affected by the bill) 
find the selection of plumbing drainage products con- ; : sie 
fusing, time-consuming and costly. Your specification agreed with their decision or not. 
job will be quicker and easier if you use the Josam “Now as to the position in regard to the American 
Catalog “K” as your reference. [Illustrated and de- Insti fC lting Engi fe i. net 
scribed are thousands of different drainage products nstitute o onsulting Hngineers, here, Or C ’ 
designed to work better, last longer and install easier. there is an exact similarity of interests. The A.I.C.E. 
scceeaniaphsvagionpuingdiuegs has offered the proposed Federation its whole heart- 
THE JOSAM LINE INCLUDES: ed cooperation. I think this should certainly be ac- 
Floor, Roof and Shower Drains; Backwater : : 
Valves; Shock Absorbers for pipe lines; Inter- cepted and a solution worked out so that a duplica- 
ceptors for Grease, Oil, Hair and Sediment; Swim- i é . : 
ming Pool Fittings. tion of functions and representation is avoided. I am 
itici o which the A.I.C.E. has 
a JOSAM MANUFACTURING CO. well aware of the criticism to w - 
Dept. C.E. been subjected. However, one cannot escape the 
é Michigan City, Indiana fact that presently they are the only nationwide 
smRHmi mM M@EEHR HEHEHE & 
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Let ‘“‘Nick Plate’’ send you our detailed and accurate 
“Along the Line” surveys covering natural and agri- 




















group of consulting engineers. 





Moloney power transformers are dried in new 


controlled atmosphere oven 


to further improve 


performance and life 


Moloney’s 29’ by 21°’ 
dry air oven can 
handle trans- 
formers in the 
300,000 KV A, 

230 KV class. 


A Type CH Lectrodryer like this does 
the DRY ing. 


Air fed to oven by Lectrodryer* contains only 
1/10th grain of water per cubic foot 


In expanding facilities for building the giant power 
transformers demanded by industry today, Moloney 
Electric Company added this Dry air oven at their 
St. Louis, Missouri plant. Dry, constant temperature 
air is circulated through it at 25,000 cfm. to speed 
insulation drying. 

The extra Dryness of insulation obtained in this 
oven improves the performance of their transformers, 


increases dependability and assures longer useful life. 


Lectrodryers are being used elsewhere in the electrical 
industry to equal advantage, speeding production, safe- 
guarding materials in storage, improving quality. 
Some of the newer precision electronic products 
couldn’t be made without the extreme Dryness pro- 
vided by Lectrodryers. For advice on where you may 
use them, write Pittsburgh Lectrodryer Company, 357 
32nd Street, Pittsburgh 30, Pennsylvania (a McGraw 
Electric Company Division). 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U S PAT OFF. 








Where Electricity 
Must Not Fail! 





SPECIFY ONAN 


STANDBY 
ELECTRIC PLANTS 


In hospitals, schools, theaters, 
office buildings . . . interruptions 
of electric power can endanger 
lives and property. 


With an Onan Standby System, 
any interruption of highline elec- 
tricity automatically starts the 
emergency electric plant and 
within seconds all essential equip- 
ment is operating normally. When 
power is restored the electric plant 
stops automatically. In many in- 
stances, just one power interrup- 
tion will justify the cost of the 
standby power installation. 





Model 15HQ 
15,000 watts 


SIZES AND MODELS FOR EVERY NEED 


@ Air-cooled: 1,000 to 10,000 watts 
@ Water-cooled: 10,000 to 50,000 watts 
Available unhoused or with steel housing as shown. 


Write for Architects 
Kit No. SP-1021 


Describes scores of standby models with com- 
plete engineering specifications and information 
on installation. 





ELECTRIC PLANTS 





D. W. ONAN & SONS INC. 


2846 University Ave., S.E. ¢ Minneapolis 14, Minn. 
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Misbehavior in Asia 


ANTHONY A. McLOUGHLIN 





A consulting engineer with wide experience 
abroad gives his own ideas of why so many 
U. S. consultants fail to get foreign con- 
tracts or to renew the contracts they do get. 


IT WOULD TAKE more than ten 

fingers to count the number 
of major overseas contracts that 
U. S. consulting firms lost in the 
last five years as the result of 
bungling. It would be a figure near 
the fifty mark if we tried to list 
just the failures to secure con- 
tracts abroad. 

The reason for losing existing 
contracts or for being denied re- 
newals is because our engineers do 
not receive proper pre-embarka- 
tion orders and instructions on 
how to live in the country they 
are visiting. In spite of being de- 
scendents of colonists, typical U. 
S. engineers have no traditional 
colonial background as do the 
British and Dutch. They go abroad 
with the idea that all men are in 
all ways equal. A primitive in the 
Southern Sudan region is not the 
mental equal of an American en- 
gineer; an “untouchable” in India 
is not socially an equal; and under- 
nourished Arab after the first 
twenty days of the Ramadan fast 
is not a physical equal. Yet Amer- 


ican newcomers to these terri- 
tories treat the lowest-class na- 
tives as equals, thereby incurring 
the hostility of the higher castes 
and also the enemity of the local 
Minister of Religious Affairs. By 
introducing the American concept 
of liberty (which may be quite 
different from the natives’ idea) 
they destroy the social economy 
of these nations and upset the law 
of centuries. They have been the 
direct cause of labor riots and local 
uprisings. 

Except for those trained in so 
cial sciences and foreign history 
(few engineers have been s0 
trained) the majority of Amer- 
icans tend to create an upward 
trend in the local cost of living by 
their extravagance and expendi- 
ture. This, in turn, comes back on 
the Americans by displeasing the 
economic Ministry and local taxa- 
tion authorities, who promptly 
raise the tax and levy customs 
duties, which again spiral the cost- 
of-living. Eventually, the country 
concerned decides that they had 
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better get rid of the Americans at 
any price, and if someone else bids 
lower on the extension — which 
any non-dollar nation can do — 
they accept this new offer. 


The first representatives of con- 
sulting firms are the key men. Yet, 
even here, we view the spectacle 
of boney-kneed, Bermuda-shorted, 
lilywhites peering short-sightedly 
at picture postcards in the hotel 
lounges. They overtip for services, 
thereby winning the scorn of any 
Middle-East scoundrel, and they 
seem more concerned with finding 
souvenirs than in dealing serious- 
ly with the work they were sent 
to do. These American business- 
men cannot compete with old 
British, French, German, and 
Dutch colonial types. In spite of 
the new surge of Nationalism in 
the Eastern states, the big men in 
the foreign cabinets are all British- 
trained students and have the evi- 
dence before them—in their own 
countries — of what the mother 
country can, and has achieved. 
All they want from USA is the 
money to engage whoever they 
feel like employing to construct a 
project. If the deal insists on US 
technicians, they will have to ac- 
cept, but they will rid themselves 
of them at the earliest moment. 
If the Americans had known how 
tc act, the contract would have 
been renewed. 


The men to send out are not the 
office-wallahs who know all the 
item costs. Instead you must pick 
the visionary type of practical 
man. He must be able to drink and 
stay sober—or not drink at all; 
he must be able to greet the 
foreigners in their own language 
and know enough of the language 
to appear other than a fool when 
ordering minor items; he must 
know the over-all goal of the proj- 
ect, for many of the ministers he 
will meet are not technical men. 
In fact, in India and the Far East 
you will find that higher educa- 
tion is largely directed toward re- 
ligious and philosophical subjects 
—MA’s being ten-a-penny in Cal- 
cutta and Bombay. They think 
more deeply than Westerners on 
“eternal truths” and are more con- 
cerned with the effect of the proj- 
ect on their people than on the 
obvious profit motive, which is up- 
Permost in the American mind. 
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HIGH VISCOSITIES ? 








HIGH PRESSURES ? 








HIGH VOLUMES ? 








ABRASIVE MATERIALS ? 











This Sier-Bath Screw 
Pump is handling gum 
base with a viscosity of 
300,000 SSU at 128°C., 
delivering 6 gpm. at 250 
rpm. It is an external gear 
and bearing, steam 
jacketed, hopper type, 
operated by a 72 hp. 
motor arranged with jack- 
shafts and pulleys. Two 
pumps have been opera- 
ting for 8 years with mini- 
mum maintenance at L. A. 
Dreyfus Co., South Plain- 
field, N. J. 








Sier-Bath screw PUMPS 


External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 


Internal Gear and Bearing Type for lubricat- 
‘ing liquids and semi-liquids 


Screw Pumps 


50th Anniversary 


Mtrs. of Precision Gears, Retary Pumps, Fexlble Gear Couplings 


Solve your Heavy-Duty 


Pumping Problems 
with 


Sier-Bath 
SCREW PUMPS 


= Screw Pumps maintain 


high volumetric efficiency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 
continuous flow without pulsation, 


| hammering or vibration . . . without 
| strains, misalignment and wear on 
" rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
pumping service—less downtime— 
less maintenance—easier servicing— 
longer pump life—lower overall 
pumping costs. 


Capacities from 1 to 1,000 gpm.; vis- 
cosities from 32 SSU to 1,000,000 
SSU.; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. Call your 
Sier-Bath representative or write Sier- 
Bath Gear & Pump Co., Inc., 9257 
Hudson Blvd., North Bergen, N. J. 


Gearex® Pumps _ 


Hydrex® Pumps 


Member A.6.M.A 
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to ask for help? Apart from politi- 
cal reasons they need the comfort 
of foreigners and guidance in the 
ways of the technical West. Yet 
the very engineers who go to pro- 
vide this all too often make a com- 
plete hash of the job. As engineers, 
the olders ones are as good as any 
in the world. But boys straight 
from college fail to impress the na- 
tives, who are looking for mechani- 
cal guidance in the field. Most U. 
S. consulting engineers fail to live 


Some nations, even the warlike 
Arabs, think more of a “good” 
man than of a clever business man, 
even though they admire astute- 
ness. Although they never admit 
it, many Arab sheiks have more 
wealth inside their own tribe than 
the total of the financial aid for 
which they appeal. 

Why, if the sheiks and Indian 
princes have such colossal for- 
tunes in their possession in actual 
jewelry and gold, should they need 
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in the territory. They take the atti- 
tude that this is just a tour and 
then back to the good old USA 
with a pile of savings. They form 
no clubs; have no social life, as do 
the British and Germans; mix 
superficially with the other West- 
erners, and annoy everyone with 
their higher salary rates. 

The best overseas men I have 
seen have been Texans. They seem 
to have a savvy which might stem 
from the oil companies’ endeavors 
in foreign lands. The men from the 
other parts of the U. S. seem keen 
on getting back to their steam- 
heated split-level houses and 
drive-in movies, It is only the older 
men with the technical responsi- 
bility who really buckle down to 
the job on hand. 

The people of these Eastern na- 
tions are festival-loving people. 
They love to dress up and enjoy 
a feast day, and they cannot recon- 
cile themselves to a lot of indiffer- 
ent Americans who shut them- 
selves up in their own billets and 
seem to shun any contact with the 
local rituals. In Burma and India 
the people appreciate sincere in- 
terest in their mysterious rites, and 
in Japan and Korea the people 
want to explain—if only to prove 
that they are civilized. 


What Is The Answer 


The answer is in the simple sum 
of three necessary features: 

Hand-pick the men for the spe- 
cific territory. 

Brief them on the local cost, cus- 
toms, and cash. 

Establish an infallible means of 
quick correspondence. 

This last is essential. Should 
any call for information be neces- 
sary to the home office, the answer 
must be available immediately. 
Native post offices and telegraph 
organizations sometimes do not 
function properly, so postal cor- 
respondence is impracticable and 
unsafe. For the tendering period 
a top executive in the home of- 
fice should be alerted night and 
day for an overseas call. He should 
be prepared to dig up the required 
information. On such timing a con- 
tract is often lost or won. 

As it is often written, “If Mo- 
homet will go to the mountain, he 
should take a spade with him. 
Or put another way, “Don’t send 
a boy to do a man’s job.” “= 
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Another reason why, EBKO is best 
fo r belied pra? cated Piping .. 


LOOK HOW EASY 
ASSEMBLY IS 


=BKO a mn = nine to on : L Pp | ZL! 


. Place pipe on lubricated blocks 
A complete EBKO prefabricated insulated underground beside the trench. 


piping system can be installed in less time and with less 


work than other prefabricated systems. Here’s why: Vi Vi 
A plan layout accompanies every system with all pipe, 


fittings and accessories plainly marked. All parts are shipped 























2. Align inner pipes, pull together, 
in the order of their installation. Beside-the-trench-assembly weld and then test for leaks. 


and 14 gauge minimum steel casing strength eliminates 








necessity for wide or deep trenches. Note on right, simple ml Tee / 
assembly requires only welding and application of insulation % a 

















and the welders work upright for the majority of welds. 4 
3. Apply split insulation and band in 
. and remember, only EBKO provides steel casing with place. 





the Ebko-lok® seam that imparts further crush resistant 


A 





strength to the casing for positive impact protection. VA 


See your local EBKO Representative—let him show you 
all the reasons for EBKO’s superiority or write for details 
— no obligation. 


4. Pull casing together, weld and test. 
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© 1955, E. B. Kaiser Co. 


E.B. KAISER CO. 


Steel Since 1890 
EBKG 2110 West Lake Avenue * Glenview, Illinois 


Underground and Overhead Phone: Glenview 4-4500 
Prefabricated Piping Systems 


For STEAM e CONDENSATE HIGH TEMPERATURE and CHILLED WATER e REFRIGERANTS e GASES 
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If you have 
TUBES or PIPES 9 
from'2'to12'1.D./ 
you can’t clean/ 
thoroughly , 

















































ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 


148 Sussex Avenue, Newark, N. J. 


Rotojet Tube Cleaners, 
driven by air, steam 
or water, are made 
for straight or curved 
tubes and pipes from 
Ya" to 12” 1.D. Send 
us your problem. 








Men 


in Engineering 






The American Institute of Electri- 
cal Engineers has nominated Mer- 
vin S. Coover, head of the electrical 
engineering department of Iowa 
State College, as president for 1956- 
57. Of the five vice presidents and 
three directors nominated, two are 
consulting engineers. J. H. Foote, 
president of Commonwealth Associ- 
ates, Inc., of Jackson, Mich., is a 
vice presidential nominee and Wil- 
liam R. Brownlee, of Southern Serv- 
ices, Inc., Birmingham, Ala., is a 
nominee for director. 


The Cleveland research and de- 
velopment firm, Designers for In- 
dustry, Inc., has announced a new 
service to be known as Engineering 
Audits. The service will provide 
auditing of a single product, a com- 
plete line, or a long-range product 
program. 


KIDDER FRIEL CREESE 





Francis S. Friel, president of Al- 
bright and Friel, Inc., Consulting 
Engineers, of Philadelphia, has been 
cited by the Pennsylvania Society of 
Professional Engineers as Metro- 
politan Philadelphia’s outstanding 
engineer. The presentation of the 
award was by Allan H. Kidder, left, 
director of NSPE. At the right is 
Dr. James Creese, president 0 
Drexel Institute of Technology. 


Gordon C. Snyder has rejoined W. 
C. Nickum & Sons, Architects and 
Engineers, of Seattle, Wash., as chief 
of design. 


Van Dyek Associates, consultant 
product designers, have opened new 
offices in the historic old mill build- 
ing, locally known as the “Best Mill 
by a Dam Site,” situated on the Post 
Road in Westport, Conn. 


Daniel, Mann, Johnson, & Men- 
denhall, Los Angeles architects & 
engineers, have appointed Leslie A. 
Irvin as their Los Angeles produc- 
tion manager. 


Daniel J. Weiner has rejoined the 
staff of Haskins, Riddle and Sharp, 
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Cuts cooling, installation, and maintenance costs! 


SINGLE-STAGE TONRAC INSTALLS ON ONE LEVEL 


An advanced-design, hermetic cen- 
trifugal refrigerating machine — 
Tonrac comes complete, ready for 
installation on one level. No built-up 
bases, flexible couplings, or speed- 
increasing gears are needed: The 
single impeller is directly driven by 
a constant-speed 3600 rpm motor. 
Saves weight, space, installation costs! 





Tonrac cuts operating and mainte- 
nance costs, too, for it achieves 
compression in one stage . . . allow- 
ing two-bearing construction, and 
eliminating compression losses and 
power waste that are common with 
multi-stage units. This single-stage, 
hermetic design — with its inherent 
simplicity and few moving parts — 
assures quieter operation: makes even 
the roof an ideal location for Tonrac! 


For full facts, call our nearby 


American Blower Tonrac automatically maintains chilled-water representative. Or write direct for 
temperature, regardless of load! Requires no built-up bases. Bulletin 1426. 


American Blower equipment answers 
all your air conditioning needs 


Central-Station Multi-Zone 


Packaged Air Conditioners for Air Conditioners Air Conditioners 
Offices, stores, industrial plants, 


and similar applications. Cools , : : 
without chilling, 3. then 26-40n American Blower offers a complete product line, designed and engineered to 


capacities, meet the exact specifications of your air conditioning requirements. Call on 
us, today, and pinpoint equipment responsibility for your entire system! 


American Blower AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Products serve industry 
Division of Ammnican - Standard 


® Air Conditioning, Heating, 
Ventilating Equipment 


3 54, 

eA 
Mechanical Draft Fans N 05 B LOW b R 
Industrial Fans and Blowers 


® 
* 
® Centrifugal Compressors 

® Gyrol Fluid Drives Air conditioning equipment for every business 
® Dust Collectors 

© Refrigerating Machines 
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UNDER A BLANKET 








Designers and Manufacturers 


PRAT-DANIEL 


POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
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* or Gust... 








Your plant and equipment suffers . . . your 
community goodwill fades away. These problems 
can be solved. Prat-Daniel Collectors are 
designed for the control of industrial dusts 

and flyash. Multiple small diameter tubes 
provide powerful centrifugal forces, 

resulting in sustained high collection efficiency 
... even with ultra-fine dusts. 


Whether the problem is industrial dust 
or flyash, you are assured of satisfaction with 
P-D Collector Systems, engineered to meet 
your specific needs. 


Write for Reprint No. 102 titled, 
“What Type Collector?” 





Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. , 
(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


CORPORATION 


SOUTH NORWALK, CONN. 








of Kansas City, Mo., after a two year 
tour of duty with the U. S. Public 
Health Service in Indo-China. 


Wilbur E. Kelley, former manager 
of the New York Operations Office of 
the U. S. Atomic Energy Commis- 
sion, has been elected president of 
Walter Kidde Nuclear Laboratories, 
Inc., Garden City, L. I. 


Kenneth Brunner has established 
offices at 2918 Gilroy St., Los Ange- 
les, Calif. for the practice of civil en- 
gineering. He was formerly chief 
design engineer for Francis H. Bulot, 
Consulting Engineers, Inc., Pasadena. 


John W. James, vice president of 
research for McDonnell & Miller, 
Inc., Chicago, is the new president 
of the American Society of Heating 
and Air-Conditioning Engineers. 
Other new officers are: Peter B. Gor- 
don, first vice president; Elmer R. 
Queer, second vice president; and 
Ralph A. Sherman, treasurer. 


CARNEY 


“Eber” is W. E. Robinson, presi- 
dent of Robinson Clay Products Co., 
of Akron, Ohio. Occasion is 100th an- 
niversary of the company. And the 
“sanitary engineer” is Art Carney, 
co-star of the TV show, “The Honey- 
mooners.” (Taken from a “news” re- 
lease sent in by Robinson Clay 
Products.) 


Henry J. Brunnier, San Francisco 
consulting structural engineer, and 
vice president of the Consulting 
Engineers Association of California, 
has been chosen as the outstanding 
Bay area engineer of 1956. The 
award was presented by the Bay 
Area Engineers Week Committee. 
Also receiving awards for outstand- 
ing service were: Leo Dwyer, chief 
mechanical engineer of Clyde C. 
Bentley, Consulting Engineers, of 
San Francisco; and G. Metcalf 
Simonson, San Francisco consulting 
electrical and mechanical engineer, 
and secretary-treasurer of CEAC. 


Gerald H. Preacher has been ap- 
pointed to fill the unexpired term 
of F. R. Sweeny as a member of the 
South Carolina State Board of En- 
gineering Examiners. Preacher is 4 
consulting engineer with offices M 
Columbia, S. C. Sweeny resign 
recently because of his health. He 
has been on the Board since 1948. 
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SALE 


‘That's where you're 


“That's a hand 
ee Se eee wrong! The diffusers 


ceiling...it's a 
pity you'll have to 
spoil it with 

air diffusers.” 


are already in 
place...we're using 
completely concealed 


MULTI-VENT...”’ 


The integrity of a clean, attractive ceiling 
can be maintained unbroken when you work 
with Multi-Vent low velocity air diffusers. 


Mulci-Vent diffusers can be completely 
concealed. Nothing protrudes to create 
problems in symmetry or architectural effect. 


This concealability provides still another 
advantage at a practical level: Partitions 
can be placed anywhere, and re-located at 
will with complete freedom. The Multi-Vent 
panels need not be moved, altered in any 
way, or even adjusted. 


Multi-Vent introduces conditioned air 
through the perforations in standard 
acoustical ceiling pans, at low velocity. 

The air is gently diffused downward into the 
room. As a result, there is no “throw” or 
“blow” to bounce off partitions—which can 
actually bisect a Multi-Vent panel without 
affecting its function. 


Write for detailed literature and name of 
representative in your area. 


multi-vent 


DIVISION OF 
THE PYLE-NATIONAL COMPANY 


1337 N. Kostner’Avenue, Chicago 51, Illinois 


WHERE QUALITY IS TRADITIONAL 


SALES AND ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 
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NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 
gives close temperature 


control, saves you 
LABOR, Power, Water 








Because the new design improves 
the heat transfer to the out-door 
air by evaporation. 


Because new features keep your 
equipment working for long life 
with “new plant” efficiency... 
always full capacity. 


Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 


ing of industrial fluids to specified 
temperatures. 


You improve your quality of pro- 


duction by removing heat at the rate 
of input. 


You save labor in upkeep. With full 


access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 


First cost is low; freight is low be- 


cause of the lowest space /weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange meth- 
od gives you so much saving in money 
and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. C.0., 405 Lexington Ave. 
NEW YORK 17, N. Y. 


District Engineers in 


Principal Cities of U.S. and Canada 
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Face Walls of Reservoir 


A system of “blanketing” the 
walls of water storage reservoirs 
to prevent seepage has been de- 
veloped and successfully applied 
in Israel, at the Tel Yeruham 
reservoir, in the Negev Desert. 
Limestone rock, prevalent in this 
area, develops cavities when used 
for water storage. 

Using ordinary earth-moving 
equipment, engineers “pasted” a 
one-meter thick layer of com- 
pacted clay on walls of the reser- 
voir and covered this with a 


Vetta. 
FROM 
ABROAD 





second one-meter layer of gravel. 
The Water Planning Authority 
will use the system also for other 
water-storage facilities to be built 
as part of the government’s $190 
million nation-wide hydroelectric 
scheme for irrigation and power 
generation. 


Power From Natural Gas 


The B.C. Electric Co., Ltd., of 
British Columbia, is starting con- 
struction of an 130,000 hp ther- 
mal-electric plant that will pro- 
duce electric power from natural 
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Two Nagle 4” type “T” 
pumps, in a two stage in- 
stallation, are ably handling 
600 GPM of fly ash slurry 
against 400 ft. of head, at 
Windsor plant of Beech 






Bottom Power Co., Power, W. Va. Water-end 
parts are of abrasion resistant ABK Ni-Hard 


nickel iron alloy. 


Design of the Nagle type “T” pump pro- 
vides quick slippage seal adjustment, acces- 
sibility of stuffing box and split bearing 
stand. Entire pump can be quickly dismantled, 
but it’s seldom necessary because it’s a Nagle 
Pump—built for gritty, abusive jobs—pump- 
ing abrasive and corrosive materials or hot 


liquids. 





PUMPS FOR 


HANDLE SLURRY } 
AGAINST 400' HEAD IN ff 


SEND FOR CATALOG 5206 


NAGLE PUMPS, INC. 


1223 CENTER AVE., CHICAGO HEIGHTS, ILL. 


ABRASIVE AND 

























“CORROSIVE APPLICATIONS 
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For whisper-quiet operation 
on schools, hospitals. The all- 
new Centrifugal Roof Ventila- 
tor runs at low speeds, moves 
large volumes of air efficiently 
against static pressures. 












For oil or grease laden air. The 
newly redesigned Vertical Discharge 
Roof Ventilator exhausts dir straight 
up at high velocity. It keeps harm- 
ful residue off the roof ... prolongs 
roof life. 










f CLUE LOW- SILHOUETTE : 


~ IROOF VENTILATORS. 






Low in silhouette . . . distinctively profiled .. . 





these units blend well with modern architecture. 






What’s more, they deliver all the air you pay for. 






All performance ratings are the output of the 







completely assembled unit . . . obtained from The Power-Flow Roof Ventilator is 
a ruggedly built unit in an aero- 
wind tunnel tests as per Standard Test Code for dynamically correct, weatherproof 
housing. Most popular of all for 

Power Roof Ventilators . . . conform to general useage. 





U. S. Department of Commerce Standard 178-51. 
Capacities up to 40,900 CFM. 









Send for catalogs today. 


| 3 Mew catalogs 





| MAIL COUPON TODAY 
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DeBOTHEZAT FANS, Dept. COE-456 
Division of American Machine and Metals, Inc. 
East Moline, Illinois 





Please send catalogs on your following roof ventilators... 
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| 1 1 Centrifugal, for quiet operation 
C 6) ezat FANS i 0 Vertical Discharge, for oil or grease laden air 
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a bivikiGn 4: , 0 Power-Flow, for normal industrial air 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


CL] All three ventilators 
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Grip-Strut circular 
stairway on Shell 
Oil tank in Port- 
land, Ore. 










See how Shell Oil 
uses Grip-Strut for 
a safe ramp be- 
é tween tanks. 





















View looking down 
circular stairway 
on Shell Oil tank 
shown above. 























SAFETY GRIP-STRUT is the new basic 
material, all in one piece (including 
channels), not welded, riveted or 
expanded in steel or aluminum, in 
standard sizes and gauges. Safety 
GRIP-STRUT presents an open space, 
in a diamond pattern, in excess of 
55% of the area for ready access of 
light and air and gives a positive 
NON-SKID footing in all directions. 
Ideal for work platforms, stair and 
ladder steps, flooring, balconies, cat- 
walks, machinery guards, fire es- 
capes and for original equipment 
safety treads. 


Pat. 


Important Safety Features 
%* Fire proof 
* Slip proof 
%* Maximum strength 
%* Minimum weight 
% Easy to stand on 


% Cool in summer— 
warm in winter 














Write for new complete catalog. 
Distributors in all principal cities. 









ati GRIP-STRUT division 


THE GLOBE COMPANY ¢ Manufacturers since 1914 





4 lee” 


w 4026 S. PRINCETON AVE. ¢ CHICAGO 3, ILL. 

























Pending 


Consult yellow pages in phone book under “‘GRATING”’ 





gas. At peak load the plant will 
generate enough power to supply 
20,000 homes. Canada’s first plant 
of this type, it will complement 
the existing hydroelectric system 
during critical water years. 


U. S. Engineers on Taiwan 


Part of the $62.9 million for 
USS. technical and economic aid to 
the Republic of China on Taiwan, 
Formosa, approved by the Inter- 
national Cooperation Administra- 
tion, will be used to continue serv- 
ices of the J. G. White Engineer- 
ing Corp., of New York. The firm 
has been providing technical ad- 
vice to the Chinese on the re- 
habilitation and expansion of 
power, transportation, and indus- 
trial facilities, and has been re- 
viewing the technical soundness 
of projects proposed for U.S. fi- 
nancing. Engineering services will 
be extended to include new in- 
dustries now being developed, 
such as pharmaceutical packaging, 
chemical products, and electrical 
facilities. 


Oil Life Extended 


The National Research Council 
of Canada has developed a process 
for extending the life of lubricat- 
ing oils by putting a sodium alloy 
“slug” in the oil line. Two test cars 
were fitted with these slugs in 
September of 1953. The oil has 
not been changed since, and the 
oil still tests as being usable. One 
car has clocked over 17,000 miles 
and the other, over 20,000. Possi- 
ble application might be for oil in 
transformers in out-of-way places. 














Study Columbian Power Needs 


Gibbs & Hill, of New York, and 
Electricite de France, of Paris, 
have completed a study of present 
and future power needs for Co- 
lumbia, S. A., under contract to 
the National Power Authority. 

The country is in the process 
of increasing its power production. 
During 1955, $16 million worth of 
generating equipment was order- 
ed for nine plants, which will 
furnish a total of 230,000 kw. 

U.S. consultants were engaged 
for several of the projects: Tip- 
petts-Abbett-McCarthy and Strat- 
ton, of New York, for the Caldas 
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Rotor discs for mammoth 11-stage compressor were 
balanced and stacked for alignment in one of Newport 
News’ five huge machine shops. Large engineering and 
technical staffs with a vast plant make Newport News an 
ideal source for large equipment ... standard or special in 
design. 


To create winds exceeding 


Newport News builds world’s 
Mightiest Compressor 


Whenever you want large units built with careful 
attention to detail, give the job to Newport News. 


This company recently built an eleven-stage axial 
flow compressor that shatters all previous records 
for wind force ... using what is believed to be the 
world’s largest rotating object. 


The rotor, weighing more than 400 tons, com- 
prises eleven huge discs. Each disc, machined from a 
96,000-pound forging, was finished to a 50,000- 
pound wheel and balanced to within 26 ounces at 
the rim. In each rim, slots for blades were machined 
to within .005” on special milling heads designed 
and produced in the Newport News plant. 


Here at Newport News, you'll find more than 
large productive capacity. In machine shops, foun- 
dries and forging plants Newport News craftsmen 
complete your orders with specialized techniques 
backed by experience in fabricating thousands of 
products. 
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A 35-foot boring mill in Newport News’ plant 
machining the 374,000-pound upstream housing for 
the giant axial flow compressor. The compressor is 
heart of an 8-foot supersonic wind tunnel at the Ames 
Aeronautical Laboratory of the National Advisory 
Committee for Aeronautics at Moffett Field, Calif. 


Newport News’ craftsmen produce units that range 
from small components of spinning machines, to 
mammoth hydraulic turbines ... from piping, pumps 
and valves, to vacuum tanks, digesters and bridge 
caissons. 


These skilled men handle the job exactly as you 
want it done, for maximum results per dollar invested. 
So let us bid on your present or future projects. Learn 
how Newport News can help you. Send for our illus- 
trated booklet entitled, “Facilities and products” ... 
it’s your for the asking. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 





WHO SAID you can’t combine 


efficiency and ease of 
N maintenance in a 
, dust collector ? 


EFFICIENT. Turbulent area 
of water, bubbles and 
mist assures constant, sus- 
tained air water contact, 


EASY MAINTENANCE, 
Dust never comes in con- 
tact with dry surface. 
Sludge is settled, removed 
automatically. Glass 
spheres are self-cleaning. 





Hydro-Filter offers real simplicity 
to wet collection problems 


Simplicity is the success of the National Hydro-Filter 
and is why it offers constant dust collection efficiency to 
the micron range combined with low operating costs 
and maintenance that amounts to but minutes a month! 

Look at the photo—Every inch is active space. There 
is nothing to clog, no baffles to “load up” and reduce 
efficiency. Water, air and glass spheres do the work 
and a constant flow of water carries contaminants to 
the sludge tank where they are automatically ejected. 

Sound simple? .. . It is, and the whole 
story on Hydro- Filter is contained in 


a comprehensive bulletin that is available 
on request. Write for your copy today. 


BRVAUTTOINTANE 


ey Dust Collector Corp. 
Ak Dae 606 Machinery Hall Bldg., 


Chicago 6, Illinois 
Subsidiary of National Engineering Company, 
Manufacturer of Simpson Mix-Mullers, 








plant; Gilbert and Associates, of 
Reading, Pa. and J. G. White 
Engineering Co., of New York 
for the city-owned Bogota plant; 
and R. J. Tipton & Associates for 
a survey of the Negro River. 

It is interesting to note that 
only the 66,000 kw Bogota plant 
will be using equipment made by 
U. S. manufacturers. Europeans 
continue to underbid American 
firms, offering as an added in- 
ducement eight to ten year fi- 
nancing and blanket discounts. 


Double Smelter Capacity 


The $275 million Aluminum 
Limited smelter at Kitimat, B.C. 
will have its capacity more than 
doubled when the $190 million 
addition to the facility is com- 
pleted in 1959. Five new gener- 
ators, each with 140,000 hp ca- 
pacity, are being added to the 
existing three. The 500 mile trans- 
mission cable, considered to be 
a major feat of engineering skill, 
along Kildala Pass from Kemano 
to Kitimat, is capable of with- 
standing winds up to 80 mph and 
ice loads five inches thick, weigh- 
ing 40 lb per ft. 


Columbian Oil 


Cities Service Co. has contract- 
ed with Colombian national oil 
company, Empresa Colombiana 
de Petroleos, to explore and ex- 
ploit the 240,000 acre Carare field 
in the Magdalena Valley. Al- 
though the field formed part of 
the de Mares Concession held by 
a Standard Oil of New Jersey 
subsidiary until 1951, the land 
could not be touched because of 
a conflict in titles. In 1953, the 
Columbian Supreme. Court 
awarded the sub-soil rights to the 
government by declaring the land 
in the public domain, ending a 
15-year lawsuit. 


ICA Finances Bolivian Bridge 


The International Cooperation 
Administration will finance the 
engineering and construction of a 
$460,000 bridge over the Piray 
River in Bolivia as an aid to de- 
velopment of the roads system 
in the Santa Cruz area. Tippetts- 
Abbett-McCarthy and Stratton, of 
New York City, are the consult- 
ants on the job. 
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Heads above the crowd, Anaconda Aerial Cable makes a fast, neat, low-cost installation at oil refinery. 


How to handle high voltage with a low overhead 


Anaconda Aerial Cable goes over crowded areas... 


gives highly reliable service at low cost. 


Pipes and other underground structures often make in- 
stallation of ducts or buried cable costly and difficult. 
The ideal answer: Anaconda Aerial Cable. 


See how easy it is to install—no ducts, crossarms or 
insulators are needed. Even if underground obstruc- 
tions are not a factor, this rugged neoprene-jacketed 


cable costs much less than buried systems. 

Neoprene jacket resists weather and abrasion. Spe- 
cial Anaconda Type AB butyl high-voltage insulation 
gives extra protection against ozone, heat, moisture 
and fumes. 

For the full story, call the Man from Anaconda or 
your nearest Anaconda distributor. For information on 
Aerial Cable write to: Anaconda Wire & Cable Com- 
pany, 25 Broadway, New York 4, N. Y. 56287 


. Conductors—copper or 
aluminum 


. Ozone-, moisture- and 
heat-resistant butyl insulation 


. Neoprene weather-resistant 
jacket 


. Messenger 
. Binder Tape 


ASK THE MAN FROM ANACO N DA 


For AERIAL CABLE 





HOW T0 GET 
AROUND 
TIME and COST 
FACTORS 


in Protecting Pipe 
Against Corrosion 


When you are faced with the prob- 
lem of protecting piping underground 
in highly corrosive soils, a high qual- 
ity coal tar coating such as called 
for in AWWA Specifications C-203 
and C-204 is normally hot applied at 
a pipe coating mill. However, in 
many cases, the volume of pipe does 
not warrant this expense or the coat- 
ing mill is too far away to justify 
the time involved. 


That’s WHEN Engineers 


Specify BIPNPIEKOVAWIE 


... the practical alternate 
hot-applied coal tar coating 
in handy tape form 


Because ,TAPECOAT provides a 
coal tar coating equivalent in long- 
life protection to hot-applied coating 
at the mill, engineers are specifying 
this quality alternate material where 
time and cost factors preclude mill 
application. 

This practical solution assures the 
protection required without the need 
for tar kettles, technical know-how 
and special crews. Field application 
costs are reduced because TAPE- 
COAT is so easy to apply, using a 
torch to soften or bleed the pitch 
and then spirally wrapping it on the 
vulnerable surface. 

TAPECOAT comes in handy rolls 
of 2”, 3”, 4”, 6”, 18” and 24” widths. 
Since 1941, it has proved its ability 
to give lasting pro- “a 
tection to pipe, pipe 
joints, couplings, 
conduit, cable and 
insulated piping. 


Write for illustrated 
brochure. 


ne Se 


Originators 


Ihe TAPECOAT. 
Company 


Coal Tar 
1569 Lyons Street 
Evanston, Illinois 


Coating in 
Tape Form 





New Projects Reported 


By Consulting Engineers — 


CALIFORNIA 


Cline, Zerkle & Agee. Swimming pool 
and building, 8600 sq ft. Project com- 
pleted, $120,000. Client, City of Lompoc. 


Animal Shelter (pound) 4000 sq ft. 
Plans and specifications now being 
prepared. $50,000. Client, City of Berk- 
eley, Calif. 


El Dorado Hotel, North Sacramento, 
Calif. Approximately 100,000 sq ft. Plans 
and specifications now being prepared. 
$1,000,000. Client, Highway Hotels, Inc. 


Holmes & Narver, Inc. Douglas DC-8 
jet transport assembly plant, Long 
Beach, Calif. Client, Douglas Aircraft. 


Reitinger & Baxter. Ethel Avenue — 
Saticoy Elementary School for deaf 
and hard of hearing students. $654,390. 
Client, Los Angeles, Calif. Board of 
Education. 


Daniel, Mann, Johnson & Mendenhall. 
Supermarkets and parking facilities, 
Victorville, Barstow, Delano, Bakers- 
field, Oildale, Calif. $1,205,000. Client, 
Safeway Stores, Inc. 


Cafeteria and kitchen building, La 
Verne, Calif. $75,000. Client, Hycon 
Manufacturing Co. 


Skimming dam, pollution control dam, 
final proof dam, Santa Susana, Calif. 
$80,000. Client, North American Avia- 
tion, Inc. 


6000 ft of roads, Santa Susana, Calif. 
$120,000. Client, North American Avia- 
tion, Inc. 


Changes, additions to helium systems, 
Sycamore Canyon, Calif. $300,300. 
Client, Convair, a Division of General 
Dynamics. 


Water facilities change, Sycamore Can- 
yon, Calif. $150,000. Client, Convair, a 
Division of General Dynamics. 


Revision to assembly and maintenance 
building, Sycamore Canyon, Calif. $54,- 
000. Client, Convair, a Division of Gen- 
eral Dynamics. 


COLORADO 


Harold Hoskins & Associates. New sew- 
age treatment plant. $100,000. Client, 
City of Brush, Colo. 


On-the-ground water storage tank, ca- 
pacity 2,350,000 gal, with pump house 
and booster: pumps. $90,000. Client, City 
of Brush, Colo. 


Swimming pool and bathhouse. $80,000. 
Client, City of Julesburg, Colo. 


250,000 gal. elevated storage tank. $54,- 
000. Client, City of Julesburg, Colo. 


CONNECTICUT 


Fred S. Dubin Associates. Hartford 
County Court House addition, new 
court room, offices, complete air condi- 
tioning. $400,000. Client, Hartford Coun- 
ty, Hartford, Conn. 





Sacred Heart Parochial Group, Gro- 
ton, Conn., new school, church, con- 
vent, rectory. $1,200,000. Client, archi- 
tect, Painchaud & Ryder. 


Temple Bethel, Waterbury, Conn. $300,- 
000. Client, architect, Joseph Stein. 


Conn. Jr. Republic, Litchfield, Conn., 
Boys School, complete engineering 
study of new power distribution, steam, 
water, sewage, utilities, master plan. 
(Approx.) $900,000. Client, architects, 
Marcel Breuer and Thomas Babbitt. 


Temporary Bridge, Park Road over 
Trout Brook, West Hartford, Conn. 
$21,800. Client, Town of West Hart- 
ford, Conn. 


Jerome F. Mueller. Fine Arts Building 
and boiler house addition, New Haven 
State Teachers College, New Haven, 
Conn. Mechanical and electrical engi- 
neering. $1,200,000. Client, Pedersen & 
Tilney, Architects. 


Bowe, Albertson & Associates. Design, 
plans and specifications for sewage 
treatment plant. $750,000. Client, Rock- 
ville, Conn. 


ERNST 


HIGH PRESSURE 


GLASSES 


ap, and GASKETS 











FIG. 21 
STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, N. J- 


CONSULTING ENGINEER 








Powell Lubricated Plug Valves 


Fig. 3059 (Sectional) A.S.A. 300-pound 
Steel Lubricated Plug Valve 


VERIFIED . . 

Powell Lubricated Plug Valves main- 

tain the 110-year tradition of quality and precision. Only the finest 

available materials are used. And painstaking quality control is rigidly 
enforced through each and every step of manufacture. 

Valve users who want one source of supply for lubricated plug as 
well as all types of bronze, iron, steel and corrosion-resistant valves 
will want full details on Powell Lubricated Plug Valves. 

For example, features include quick and positive operation—just a 
quarter-turn to open or close. Lubricant grooves surrounding each 
port provide a positive seal when the valve is closed. In an open posi- 
tion, seating surfaces are not exposed. Available in Steel and Semi- 
Steel through distributors in principal cities. 

For full details, write for the new PV-4 Catalog on Powell Lubri- 
cated Plug Valves. Just fill out the coupon and mail. Of course there’s 
no charge, no obligation. 





FIG. 1559G—150-pound Steel Lubricated 
Plug Valve. Gear operated 


FIG. 2200—175-pound W.0.G. Semi- 
Steel Lubricated Plug Valve 


THE WM. POWELL COMPANY 
2525 Spring Grove Ave. 
Cincinnati 22, Ohio 
Gentlemen: 

Please send me a copy of your PV-4 
Catalog on Powell Lubricated Plug 
Valves. It is understood that there is no 
cost, no obligation. 


name. 





title 





company 





city 








zone. state. 


The source of cupply tor all valve neede ! 


POWELL VALVES......... 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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Seelye, Stevenson, Value & Knecht. Ad- 
dition to Wilton High School, Wilton, 
Conn. (structural only). $800,000. 
Client, Sherwood, Mills & Smith, Archi- 
tects, Stamford, Conn. 


WASHINGTON, D. C. 


Herbert Manuccia, P.E. & Associates. 
Officers Mess, Bolling Air Force Base, 
Washington, D.C. Structural design. 
$300,000. Client, Groll, Beach Associ- 
ates, Architects. 


Sauter & Castor. House of Representa- 
tives office building, Washington, D.C., 
steel frame, concrete floors. Associated 
with C. I. Duncan & Son and A. W. 
Lookup & Co. $25,000,000 (est.). Client, 


Harbeson, Hough, Livingston & Larson, 
Architects. 


FLORIDA 


Daniel, Mann, Johnson & Mendenhall. 
Modifications to room partitioning, 
lighting, power, and air-conditioning 
for missile building, Patrick Air Force 
Base, Fla. $200,000. Client, Convair, a 
division of General Dynamics. 


ILLINOIS 


Stanley Engineering Co. Plans and spec- 
ifications for construction of bridges 
to carry the Northwest Expressway 
(Chicago) over Hamlin and Keeler 
Aves. Client, City of Chicago. 





FOR BRIDGES and PIERS 


| parent DRI-POR 


AFTER DRI-POR 


How DRI-POR reduces 
your Pile-Repair Costs: 


Lasting repair of bridge or pier piling 
eroded in the tidal range is now a 
routine procedure using the “DRI- 
POR” system of pile encasement. 


The “DRI-POR” system utilizes a 
patented “K Box” which allows the 
repair of damaged piles below the 
water line “in the dry”. This results in 
the following advantages not enjoyed 
by any other existing procedure. 
@ Removal of all decayed concrete 
@ Welding of replaced reinforcing 
@ No contamination of pile repair 
@ No expensive diving procedures 
@ Leak proof, watertight forms 

@ No tremie or grouting required 


@ Visual inspection by inspector 

@ Control of repair at all times 

In addition,“DRI-POR"” admixtures and 
low water-cement ratios increase 
density, impermeability and frost and 
chemical resistance of the concrete 
encasement. 

With these many advantages, initial 
costs are reduced and life of repair 
lengthened. In other words, “DRI- 
POR" gives you the best repair at low- 
est cost. If you have a pile repair 
problem, it will pay you to learn 
more about “DRI-POR.” Write for 
information, specifications and a 
pamphlet describing the repair of the 
5 mile long James River Bridge System. 


SYSTEMS 


An exclusive process of 


RESURFACING AND 
MASONRY CONSTRUCTION CO. 


BALTIMORE 26, MD. 


Lie 





A. Epstein and Sons, Inc. Hotel (192 
rooms). Chicago. $1,300,000. 


Hotel (70 rooms), Chicago. $560,000. 


Bakery, Melrose Park, Ill. $900,000. 
Client, Jewel Tea Co., Inc. 


Housing project (2200 apts.), Chicago. 
$19,000,000. Client, Chicago Housing 
Authority. 


Coffee Roasting plant, Chicago. $1,500,- 
000. Client, Continental Coffee Co. 


Apartment building (440 rooms), Chi- 
cago. $1,800,000. 


Motel (150 rooms), Chicago. $1,000,000. 


Warehouse, Chicago. $1,600,000, Client, 
N. Shure Co. 


Building for Acoustic Devices Mfg., 
Chicago. $1,000,000. Client, Shure 
Brothers, Inc. 


Glass manufacturing buildings, Plain- 
field. $3,000,000. Client, Hazel Glass. 


INDIANA 


Parsons, Brinckerhoff, Hall & Macdon- 
ald. Study to prepare proposed rate 
schedule for East-West Toll Road. 
Client, Indiana Dept. of Hwys. 


W. A. Darling & Associates. Hoist 

equipment warehouse on Taylor St., 

Fort Wayne, Ind. $200,000. Client, 

seten Hoist & Derrick Co., St. Paul, 
inn. 


Steel supply warehouse on Freeman 
St., Fort Wayne, Ind. $225,000. Client, 
American Steel Supply Corp., Ft. 
Wayne, Ind. 


Bridge, across St. Marys River, Lafay- 
ette St. to Spy Run Ave., Ft. Wayne, 
Ind. $300,000. Client, Allen County. 


KANSAS 


B. L. Oliver & Co. Swimming and wad- 
ing pools and tile and brick bathhouse. 
$65,000. Client, City of Mankato. 


Pate Engineering Co. Complete sew- 
age collection system and _ treatment 
plant. $125,000. Client, City of Elk City. 


Wilson & Co. Boeing hangar pre- 
liminary report only. $1,500,000. Client, 
Boeing Airplane Co. 


Twenty blocks of street improvements, 
including curb and gutter, base, and 
double bituminous surface treatment, 
$80,000. Client, City of Washington. 


Four miles of sanitary sewer exten- 
sions. $175,000. Client, City of Augusta. 


Servis, VanDoren & Hazard. Sewage 
treatment plant and water supply. 
$300,000. Client, City of Valley, Kans. 


MASSACHUSETTS 


Fred S. Dubin Associates. Lowell, Mass. 
elementary school. $500,000. Client, 
architects, Hugh Stubbins Assoc. 


Two Concord, Mass. elementary schools. 
$300,000 each. Client, architects, Hugh 
Stubbins Assoc. 


Otis Air Base, Otis, Mass., master plan, 
utilities engineering report. Client, US. 
Air Force and The Architects’ Col- 
laborative. 
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Refinery proving ground confirms 
superiority of Triple-Zone Gilsulate 
for hot underground pipes 


“_..pipes looked absolutely new...insulating efficiency equal to or better 
than any other...cost of the GILSULATE system has been appreciably lower? 
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Salt Lake Refining Company confirms 
the findings of hundreds of GILSUL- 
ATE® installations throughout the 
country: this triple-zone insulation 
succeeds where others have not ful- 
filled all operating conditions—and at 
lowest cost per installed linear foot. 
Research excavation of the initial 
GILSULATE installation at Salt Lake 
Refining Company, after 14 months 
of service, proved to their engineering 
and maintenance staff that this new 
insulation functioned at peak effi- 
ciency. Both lines—one of steam, one 
of water—were in excellent condition, 
with no evidence of pitting or scaling. 
Additional GILsULATE installations 
have been made since by the company 
for utility services and for road cross- 
ings. The insulating efficiency, accord- 








—R. W. AYER, Chief Engineer, Salt Lake Refining Company 


ing to their chief engineer, is ““equal to 
or better” than any of the various other 
types of installations—and “at a cost 
that is appreciably lower.” 

Investigate the values of this easily 
installed, low-cost insulation yourself. 
Use the coupon below for complete in- 
formation, or see your local GILSUL- 
ATE distributor. 


FACTS ABOUT GILSULATE 

1. Easy to use—just pour, tamp and backfill... 
pipe heat does the rest. 

2. Forms 3 zones of protection against heat loss 
and all commonly encountered hazards to 
hot buried pipes. 

3. Needs no sleeves or mechanical sheaths: no 
mixing or special handling. 

4. Needs only normal pipe spacing: for mul- 
tiple pipe or cramped conditions. 

5.3 types for varying temperature ranges up 


to 520° F. 
50° 





ZONE 1 — a dense faa 
semi-plastic core of / 





GILSULATE fused on $84 particies. An excel- 
G > lent insulator, mois- 
7M ture-proof. 





SOIL TEMPERATURE 





Installing new GILSULATE system 1s 
simply a matter of pouring (note metal 
forms to conserve material), tamping 


down...and backfilling. 


ZONE 3 — GILSU- 
LATE granules pro- 
5] vide a final zone of 
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American Gilsonite Co. 


THE TRIPLE-ZONE INSULATION FOR LIFETIME 
PROTECTION OF HOT UNDERGROUND PIPES 


AMERICAN GILSONITE COMPANY, SALT LAKE CITY 1, UTAH 
Affiliate of Barber Oil Corp. & Standard Oil Co. of California 
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1145 East Jersey St. 
Elizabeth, N. J. 


134-M West Broadway or 
Salt Lake City 1, Utah 


Send me more information on GILSULATE Insulation 
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--- Rugged, Efficient, 
Economical... 
Pays for itself Quickly 


For continuous and heavy duty service at 
constant capacity and efficiency, Norblo 
Automatic Bag Type Dust and Fume col- 
lection pays its own way—in the recovery 
of valuable materials or the removal of 
injurious or “nuisance” industrial air con- 
taminants. Norblo builds the entire installa- 


tion, from blowers to bag-cleaning 
mechanisms. Complete systems 
are engineered to meet specific 
situations, production layouts and 
required capacities. Norblo engin- 
eering insures low maintenance 
and no shut-downs—guarantees 
performance of every installation. 
Write for Bulletin 164-3. 


Norblo also builds centrifugal and 
hydraulic dust collectors, exhaust fans, 
cement air cooling systems and port- 
able dust collectors. 


Cutaway shows Norblo basic unit of 78 bags. Auto- 
matic shaking and bag cleaning, one unit at a time, 
insures full use of cloth area better than 99% of 
the time. 


The Northern Blower Company 
Engineered Dust Collection Systems for All Industries 


6426 Barberton Ave. 


Cleveland 2, Ohio 








MICHIGAN 


McNamee, Porter & Seeley. Storm 
drains for 12 suburbs north of Detroit, 
Mich. $10,000,000. Client, Oakland Coun. 
ty Drainage Board. 


Sewage treatment plant and water 
treatment plant. $15,000,000. Client, City 
of Ypsilanti, Mich, 


The Francis Engineering Co. Bristol 
Street Bridge over the Saginaw River. 
$2,000,000. Client, City of Saginaw, Mich. 


Sanitary sewers and sewage treatment 
plant. Client, Village of New Haven. 


Watermains and pumping station. $200,- 
000. Client, Village of Merrill, Mich. 


Water distribution system and pump- 
ing station. $750,000. Client, Thomas 
Township, Saginaw County, Mich. 


MINNESOTA 


Gausman & Moore, Inc. Three separate 
school units: 2—6 classroom school 
buildings, each designed for two fu- 
ture classroom add’ns. 1—14 classroom 
building designed for four future class- 
room add’ns. General, mechanical, and 
electrical work. $1,000,000. Client, 
(owner) Devils Lake, North Dakota, 
(architect) Traynor -& Hermanson, St. 
Cloud, Minn, 


OHIO 


Emmet J. McDonald. Copley Heights 
Est. No. 3, Copley, Ohio. Subdivision 
and gravel streets. $35,000. Client, Sil- 
ver Lake Housing, Inc. 


Torkeyfoot Heights Estates Subdivision 
(South of Akron, Ohio), paved streets, 
sanitary sewers, water line, disposal 
plant, and stand pipe. $180,000. Client, 
Coren Co., Akron, Ohio. 





OREGON 


Ray W. Preston, Electrical Engineer. 
Bend High School, Ore. Electrical de- 
sign. $1,200,000. Client, Annand Boone 
& Lei Architects. 


Boiler House, electrical design. Oregon 
State Penitentiary, Salem, Ore. $340,- 
00C. Client, Annand Boone & Lei. 


PENNSYLVANIA 


Michael Baker, Jr., Inc. Juvenile De- 
tention Home and Home and Hospital 
for the Aged. Detention Home for 25 
residents, home for 146 guests; and hos- 
pital for 220 patients. $3,500,000. Client, 
Beaver County (Pa.) Institution Dis- 
trict. E 


Boiler plant expansion program. New 
100,000 lb/hr steam generating unit 
with associated auxiliary equipment. 
$485,000. Client, Bellfield Boiler Plant, 
Pittsburgh, Pa. 


Kaiser Engineers Div. of Henry J. Kai- 
ser Co. Design, procurement, and con- 
struction of 100,000 kw steam power 
plant at Josephtown, Pa. $16,000,000. 
Client, St. Joseph Lead Co. 


TEXAS 


Parsons, Brinckerhoff, Hall & Macdon- 
ald. Joint venture with Wilbur Smith 
and Associates to review data on Dal- 
las-Houston Turnpike and Dallas- Waco 
section of the Sam Houston Turnpike; 
secure current traffic facts; and render 
a joint opinion, as traffic engineers. 
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PLANT SITES IN FAIR LAWN...30 MINUTES FROM MANHATTAN 


@ Here’s an air view of choice sites 
for light industry or warehousing 
in Fair Lawn, New Jersey —just 
12 miles from New York City! 


Fair Lawn offers many natural and 
economic advantages — nationally 
known firms such as Eastman 


Kodak, National Biscuit Company 


have built plants or are building. 
Gas, electric power, modern sew- 
age disposal and excellent indus- 
trial water supplies are available. 
Modern express highways adjoin 
the tract. The dependable Erie 
Railroad offers main-line service 
between New York, Chicago and 
connects with other markets. 


Erie Railroad 


SERVING THE HEART OF INDUSTRIAL AMERICA 


ROCHESTER 


wa | INDIANA 
4 INDIANAPOLIS 
PITTSBURGH 
CINCINNATI 


APRIL 1956 


Fair Lawn offers abundant labor, 
clerical and technical help, with 
pleasant community life for your 
employees. The tax structure is 
favorable (no state tax on personal 
or corporate income). For infor- 
mation on Fair Lawn or other 
choice industrial sites in the Erie 
Area, mail the coupon below. 


D. M. Lynn, Assistant Vice President 
Industrial Development 

Room 524-H, Erie Railroad 

Midland Building, Cleveland 15, Ohio 


Dear sir: Please furnish us, in strict confidence, additional 
information on the above and other plant sites in the Erie 


Area. 
Name 
Title 
Address 
City 


PENNSYLVANIA 


Company 


State. 




















TO ORDER BOOKS 


As a readers’ service, CONSULTING ENGINEER will 
order reviewed books or any other technical 
volumes you need. In ordering books, give title, 
author, and publisher and enclose check. We 
will also suggest titles of technical books and 
order for you at regular publishers’ prices. 








TIMESTUDY FoR Cost ConTROL, by 
- Phil Carroll; McGraw Hill Book Co.; 
301 pp.; $5.00. 


Reviewed by Kenneth J. Eaton, 
Director Associated Business 
Consultants 


A Consulting Engineer not direct- 
ly engaged in problems of establish- 
ing standard times or methods of 


controlling costs might not need the 
detailed expositions presented by Mr. 
Carroll. However, if he has an occa- 
sion to work with and explain his 
projects in terms of the cost of hu- 
man effort, this book may be of help. 
While it is not primarily a basic text 
attempting to detail the basic funda- 
mentals of timestudy, a careful read- 
ing by one to whom this may be his 





How to handle the practical problems of 


SERVOMECHANISM 


design, manufacture, 
testing, and adjustment 





Whatever your interest in servomechanism development 
and application, you will find field-tested help for solving 
the problems you run into in actual practice, in this thor- 


ough, practical handbook. 


A unique and authoritative volume, it gives you the in- 
. electrical and mechani- 
. and other problems that confront you 
in servo design, manufacture, testing, and adjustment. 


SERVOMECHANISM PRACTICE 


By William R. Ahrendt 


Pres., Ahrendt Instrument Co., Lecturer, Univ. of Maryland 


formation you need on circuitry . . 
cal components . . 





Brings you scores of 
helpful facts like: 


e Advantages and disad- 
vantages of multiturn po- 
tentiometers 

e How a cam could be 

used to compensate for 

synchro errors 

How a common power 

supply could cause cross 

talk in two servomecha- 
nisms 

How bias winding can 

improve performance of 

magnetic amplifiers 

Factors and characteris- 

ties to consider in select- 

ing a servomotor 

Using regenerative feed- 

back to increase gain of § 

Amplidyne generator 


Ways of minimizing am- 
bient-temperature effects 
on performance of friction 


And many mere! 








amps 227 Wayne Street 





341 pages, 6 x 9, 
282 illustrations, 
$7.00 





Emphasis in this book is where you want it—upon the de- 
partures from idealization of the various components that crop 
up under everyday working conditions. But going even further, 
this book shows you what you can do about these components 
to achieve the limit of their performance. 

You get clear, concise descriptions of the many ways you can 
make servomechanism components accomplish their essential 
function. You get detailed discussions of fundamental opera- 
tional problems . . 

. manufacturing techniques to obtain optimum performance 

. adjustment, trouble shooting, and testing procedures .. . 

and more in this comprehensive book. 


. practical, step-by-step design methods 


Mail your order to 


CONSULTING ENGINEER 


St. Joseph, Mich. 
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first exposure, would find it helpful. 

The prime point stressed by Mr. 
Carroll and well covered, with good 
illustrative examples, emphasizes the 
fact that the timestudy men as hu- 
mans are capable of error, that ean 
only be eliminated through proper 
training and continual emphasis on 
the importance of the data and ob- 
servations that they are making, and 
also suggests methods of cross- 
checking. 

He also recognizes the importance 
of the other humans — that is the 
individuals being studied by the 
timestudy man and the importance 
of the human factors in that regard. 
Thus, he dwells on the approach to 
be taken to the individual employ- 
ees, the supervisors, and manage- 
ment. He repeatedly emphasizes the 
essentiality of their cooperation and 
understanding if the rates that are 
established are to be accepted and 
effective. 


From a technical standpoint, the 
author basically attempts to indicate 
the fallaciousness of sheer averag- 
ing of many factors that should 
not be averaged. The danger of av- 
eraging is pointed out both from the 
standpoint of its effect upon em- 
ployee earnings and the masking 
effect that it has, in terms of the 
information that should be used for 
spotlighting operating deficiencies. 

Because of his recognition of the 
human factor, emphasis is placed 
throughout the book on the fact that 
“unfairness” is not the major cause 
of problems with individuals. Stated 
very simply, consistency is of great- 
er importance than acccuracy. If 
consistency is maintained through- 
out all of the analysis and measure- 
ment, it will still permit the easy 
isolation of variations from the con- 
sistent pattern and will not cause 
the human relationships difficulties 
that are generated when inequitable 
differences exist between returns io 
employees contributing the same 
amount of effort. 

The book can provide a semantic 
advantage to the Consulting Engi- 
neer in his discussions with operat- 
ing personnel and does provide a 
good basis for a better understand- 
ing of the inter-relationship between 
the Consulting Engineer’s attempt at 
progress and the methods by which 
it is measured by his clients an 
their personnel. 


CuemicaL ENGINEERING Cost ESTI- 
MATION, by Robert S. Aries and Rob- 
ert D. Newton; McGraw-Hill Book 
Co.; 263 pp.; $6.00. 


Reviewed by John P. Hubbell 
Singmaster & Breyer 


This book collects under a single 
cover what the authors consider the 
meat of most of the articles that have 
been published in chemical eng!- 
neering magazines in the last = 
years or so on cost estimating. It w! 
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TOP PERFORMING Cooper-Bessemers 


for every heavy-duty power and compressor need 








De os08esescvewnse 12 or 16 cyl. 
Atmospheric and Supercharged 
GOR d cites ceweagae 1440 to 5000 hp. 


Diesel and Gas-Diesel..1650 to 5000 hp. 





Wi pins cacseesceeeues 6, 7, 8 cyl. 
Atmospheric and Supercharged 
I One ee errr 660 to 2500 hp. 


Diesel and Gas-Diesel.. 965 to 2500 hp. 


(| . rr rrerare 6, 8, 12 or 16 cyl. 
Diesel — Atmospheric ..... 310 to 835 hp. 
Diesel — Supercharged ...560 to 2200 hp. 


Le RT ee ere 5, 6, 7 or 8 cyl. 


Atmospheric and Supercharged 
GOP sdiisscscseacsesacs 325 to 1815.hp. 


Diesel and Gas-Diesel....430 to 1815 hp. 


Q‘~ a 


ee er 5, 6 or 8 cyl. 
Atmospheric and Supercharged 

Gas Cocceccccccccccccsds0 90 1460 hp. 
Diesel and Gas Diesel....300 to 1460 hp. 
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@ Available in a range of sizes 
from 100 to 5000 hp., Cooper- 
Bessemer engines and com- 
pressors are ready to meet 
your exact requirements. 


The standard units shown here 
are typical of the many “top 
performers” now offered by 
Cooper-Bessemer. With “Tri 
Fuel” operation of most 4- 
cycle engines, and a new line 
of centrifugal compressors, 
Cooper-Bessemer continues 
to put into practice its policy 
of “Another Example of Effi- 
cient Power at Lower Cost’. 


Here, to list but a few, are plus 
values that make every Cooper- 
Bessemer a natural choice 
when it comes to purchasing 
new engines or compressors 
. . . low-cost operation, un- 
matched efficiency, extreme 
compactness, long-life de- 
pendability, easy accessibility, 
minimum maintenance and 
more than a century of engine 
building experience. 


New bulletins offer the latest 


information. Get your copy by 
writing: The Cooper- Bessemer 
Corporation, Mt. Vernon, O. 





MOUNT VERNON, OHIO 


/ 
eS 


GROVE CITY, PENNA. 








New York, N. Y. * Washington, D. C. * Gi , Mass. 
San Fi i Calif. * H Texas * Seattle, Wash. 
tos Angeles, Calif. * Chicago, Illinois + St. Lovis, Mo. 
San Diego, Calif. * New Orleans, Lovisiana 
Cooper-Bessemer of Canada, Ltd., Halifax, Nova Scotia. 











Pe IN 5 6.:65:6:4:0:6:6.6.6:6i60 0000 6 cyl. 
Diesel — Atmospheric ...245 to 500 hp. 
Diesel — Supercharged .420 to 835 hp. 


TYPE GMWA....... 6, 8 or 10 cyl. 
Gas Engine Driven Compressors 
$26400000ebeees 1500 to 2500 hp. 





TYPE GMVA...... 4, 6, 8, 10 cyl. 
Gas Engine Driven Compressors 


- + 540 to 1350 hp. 


Cop erweeeeeeees 





TYPE GMXD...... ovecoesdy 6, Bee 10 cx, 
Packaged Unit 
Gas Engine Driven Compressor . 265 to 660 hp. 
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M-LINE RECIPROCATING COMPRESSORS 
100 to 5000 hp. 9-14” stroke 
Speed to 514 RPM 











ae 


United States Steel Corporation « Gary Sheet And Tin Mill 
Continuous Annealing Line * Engineers: United Engineers & Constructors, Inc. 


Lower Installed Cost For Industry 
With Cope Cable Trough 


U. S. Steel adopted Cope Expanded Metal Cable Trough for power 
distribution. Cope Cable Trough saves labor during installation 
because Cope Cable Trough is faster to install—easier to design— 
than any other cable supporting system. Exclusive Pin-Type Coupler 
simplifies every connection. 





Engineers everywhere are specifying Cope Expanded Metal Cable Trough 
because it: 


Saves Materials + Saves Space + Simplifies Maintenance and Inspection 
Permits Higher Cable Current Ratings Improves Flexibility 





: Specify the new Cope 70,000 Series ; 
; with exclusive Pin-Type Coupler r 
. that greatly reduces installation time ; 


Our engineers are ready to work with you. Write us today for full details on new 70,000 Series. 


c-607 


T.J. COPH.INC. 


COLLEGEVILLE 6, PENNSYLVANIA 
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mainly be useful to consulting engi- 
neers in presenting a number of 
convenient check lists and a rather 
complete bibliography on chemical 
engineering cost estimating. It will 
also be a useful reference when you 
want quick preliminary order-of- 
magnitude costs in fields outside 
your own experience. 

The book tries to be both a text- 
book for beginners and a handbook 
for experienced estimators. This 
somewhat impairs its value to the 
consultant. Much space is given to 
defining such elementary terms as 
profit before and after taxes. There 
is a thirty-eight page list of chem- 
ical prices which by their very na- 
ture must be out of date by the time 
the book is printed. Methods of ap- 
proximating the costs of whole plants 
are mixed up with the price of de- 
tailed units, the price per foot of 
pipe, and the cost of insulation and 
so forth. 

One important factor in cost esti- 
mating is entirely neglected, name- 
ly, the information that must be at 
hand before accurate estimating can 
be attempted. Flow sheets with 
equipment sizes and flow rates to- 
gether with plant layout plans and 
elevations are needed before unit 
prices can be used. The up-to-date 
cost of equipment and materials is 
an important factor in preparing any 
good flow sheet or plant layout. Few 
engineers will base the decisions 
necessary to draw a good flow sheet 
or plot plan on prices and costs ob- 
tained from the charts in this book 
when vendors’ sales engineers are 
available to give up-to-date reliable 
figures and data. 

Nevertheless, the book has value 
to consultants with sufficient expe- 
rience to know when to use the data 
contained and when not to. 


BuILDING PLANNING AND DESIGN 
Sranparps, by Harold R. Sleeper; 
John Wiley & Sons, Inc.; 331 pp.; 
$12.00. 


Reviewed by Robert K. Posey 
Skidmore, Owings & Merrill 


Harold R. Sleeper, co-author of 
Architectural Graphic Standards, 
has now added this companion vol- 
ume, which can be expected to join 
the older publication in most schools 
and drafting rooms throughout the 
country. It is aimed at providing 4 
ready reference for the architect or 
consultant rather than the drafts- 
man, and this aim determines the 
differences in content in the two 
books. The two volumes are supp!e- 
mentary without duplication or con- 
tradiction. 

It is divided into 22 sections, each 
devoted to a different type of build- 
ing. An additional section compris 
of mechanical equipment data com- 
pletes the book. A bibliography 3 
placed at the beginning of each sec- 
tion listing reference material that 
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WHEN COAL Goes VP 
THIS WAY... LABOR 
— COSTS COME 








FLOW <q— yn 
4 4 


1A 14 1 
GATE VALVES 
FEEDING THREE OR MORE HOPPERS: 
The horizontal crossfeed unit is designed to 
convey coal to a battery of hoppers; receives 
its fuel by transfer from any type of inclined 
or vertical Conveyor. 


FEEDING ONE OR TWO HOPPERS: 
This design conveys coal from the coal 
bin or pile on an inclined plane to 
feed one hopper or 

with ‘Y’ assembly 

to feed two 

hoppers. 









































Rising costs, going higher, have speeded 
up the need for automatic handling of coal 
—the lowest priced fuel. It will pay to 
look into the new developments by 
Canton Stoker, specialists in COAL 
FIRING, HANDLING, and CON- 
TROL equipment. 























CANTON “FLO-TUBE" COAL CONVEYOR SET UP ON FACTORY TEST FLOOR BEFORE 
SHIPMENT, SHOWING APPLICATION TO CANTON STOKERS DESIGNED FOR PACKAGE 
TYPE WATER TUBE BOILERS. THIS IDEAL INSTALLATION INCLUDED CANTON SYNCHRO- 
NIZED COMBUSTION CONTROL, CANTON "“TURBO-AIRE” SMOKE CONTROL, TWO 
CANTON LO-SET RAMFEED STOKERS HOPPER FILLED BY CANTON FLO-TUBE FROM COAL 
BIN. STARTS AUTOMATICALLY AT LOW COAL LEVEL IN HOPPER... FILLS BOTH 
HOPPERS UNTIL DESIRED HIGH LEVEL IN HOPPERS IS REACHED. 
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RAS ALLATION AT A LARGE BAKERY IN PENNSYLVANIA. CANTON LO-SET THIS EFFICIENT LAYOUT FEATURING CANTON STOKERS AMPLY FULFILLS 

ier STOKERS FOR ANTHRACITE COAL INSTALLED UNDER STEEL EVERY HEAT AND POWER DEMAND OF A HUGE FURNITURE WAREHOUSE 

AUTOuS POWER BOILERS, INCLUDING BIN-TO-HOPPER COAL CONVEYOR AND SALESROOM IN MICHIGAN. COAL ELEVATOR AT LEFT, FLO-TUBE 
MATICALLY CONTROLLED, PLUS CANTON COMBUSTION CONTROLS. DIRECTLY OVERHEAD. 


NOTE: WAGENER STEAM PUMP CO. (AND SCHRADER POWER PUMPS) NOW A DIVISION OF CANTON STOKER CORP. 


eo  '\ REPRESENTATIVES IN PRINCIPAL CITIES — OR 
WRITE DIRECT FOR COMPLETE INFORMATION ON: 


Tenner) CANTON STORER CORPORATION (rycepcue ty 






CANTON STOKERS. 






425 ANDREW PLACE S. W.~ © CANTON, OHIO 
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The Best 


OF FAN ENGINEERING ARE IN IT! 


“Wheel-suited’’, streamlined 
housing for best air flow 


















7. ae 
Bell-shaped die-formed pee Anon eeid 
inlet, welded-on 
die-formed curved 
inlet vanes for 


Non-overloading 


most efficient Die-formed 
air entry backward 
curved blades 
Ample collar for stable 


for easier air flow 


duct connection 
Low cut-off Outlet 
designed for best 


Anti-friction air delivery 


or sleeve 
bearings 


The “Buffalo” Type 
BL Ventilating Fan is the result of 
a great deal of research added to what 
we've learned about air handling in all 
these years. A variety of improved housing and 
wheel designs were put through exhaustive tests 
for performance — stability — noise level — 
critical rotor speeds. The wheel shown at right, 
for instance, proved superior to any other design. 
Its dished, die-stamped flange and backward curved 
blades assure stable air flow. Write for Bulletin 
F-100 and see the “Q” Factor* features that make 
“Buffalo” your best air buy! 


*The “Q” Factor — the built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 





INDUCED DRAFT EXHAUSTING 


PRESSURE BLOWING 


AIR TEMPERING 
HEATING 


AIR CLEANING 
FORCED DRAFT COOLING 


VENTILATING 
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can be very useful if one wishes to 
study more fully the types discussed. 
They range from small homes to sta- 
diums and grandstands. 

The book contains information for 
the making of programs, prelimi- 
nary drawings, spatial relation dia- 
grams, and flow charts. There are 
included many typical plans to serve 
as a starting point or as a focus of 
early discussion with a client. The 
user is cautioned against the accept- 
ance of these plans as anything more 
than a point of departure. They are 
not intended to be standard solu- 
tions to building design problems. 

The consulting engineer using the 
book will be able quickly to famil- 
iarize himself with a specific prob- 
lem for the purpose of early discus- 
sion with the architect or client. He 
will be able to gain knowledge of the 
architect’s approach to a problem 
that might otherwise require years 
of practice and alert observation. 

All data have been collected and 
reviewed carefully, and are pre- 
sented in a concise, graphic form 
easily understood by the building 
industry practitioner. The pages are 
made up of drawings or diagrams 
with brief marginal descriptive notes 
rather than long descriptions with 
occasional drawings. In his preface, 
the author makes the following in- 
teresting comment: 

“Our hope is that the time saved 
by planners in not having to accu- 
mulate data in order to find out what 
customarily is used, and how it is 
used, will allow them more time for 
the creative aspect of planning and 
producing drawings.” 

I am sure his hope will be realized. 


ALSO AVAILABLE 


SUBURBANIZATION OF MANUFACTURING 
Activity WITHIN STANDARD METRO- 
POLITAN AREAS, by Evelyn M. Kitaga- 
wa and Donald J. Bogue, Scripps 
Foundation Studies in Population 
Distribution, No. 9; 162 pp, cloth 
bound; $1.80. 

This monograph measures degree 
and rate of suburbanization of manu- 
facturing for each standard metro- 
politan area, and then attempts to 
explain interarea variation, by eco- 
nomic, geographic, and population 
factors. An appendix provides basic 
data for each standard metropolitan 
area and its principal parts, retro- 
jected to the Census of Manufac- 
turers: 1929, 1939, and 1947. 


TRANE ArIR CONDITIONING MANUAL, 
The Trane Company; 380 pp; $6.50. 
In this third major revision new 
material has been added to the 
chapters on heat and comfort. Ex- 
amples have been revised in sec- 
tions on heating and cooling w! 
air, moisture calculations, latent 
heat calculations, dry bulb temper- 
ature and humidity, bypassed re- 
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@ Positive seal 

@ Simple design minimizes downtime 
@ Compact parts easily handled 

@ Quickly disassembled for servicing 









Whitlock’s exclusive “Pres-seal” front closure elim- 
inates heavy cover bolting on feed water heaters: the 


hydrostatic load effects its own seal. Channel and tube 
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sheet are a single forging which readily withstands the 


full range of pressures up to 3,000 psig. This construction 





FEEDWATER NOZZLE 


SHELL \ 








| HES SE | CONSTRUCTION REDUCES 


MAINTENANCE COSTS ON FEED WATER HEATERS 
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PASS PARTITION 
CNO STAY BOLTS) 
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METAL GASKET 


SHEAR RING 
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FRONT CHANNEL 





makes Whitlock Feed Water Heaters ideal for high 


pressure applications, easy to service, and most econom- 


ical to maintain in industrial power plants or central 


stations. 


Standardized designs of Whitlock High Pressure Ex- 


traction Heaters, in U-tube or straight tube constructions, 


are the economical answer for combinations of desuper- 


heating, condensing, and sub-cooling. We will gladly 


work with you on your projects, large or small. 


THE WHITLOCK MANUFACTURING CO. 
96 SOUTH STREET * WEST HARTFORD 10, CONN. 


New York ° Boston 


Detroit 


Chicago 


Richmond 


e 


Philadelphia 


Authorized representatives in other principal cities. 


In Canada: Darling Bros., Ltd., Montreal 


oe 


Designers and builders of bends, coils, condensers, coolers, heat 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 
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When Concrete joints must he kept filled 


SELF-EXPANDING CORK 


1. Expands as much as 50% beyond original 
thickness after compression 


2. Non-extruding 3. Resilient 


Servicised Self-Expanding Cork Joint provides maxi- 
mum joint filling regardless of concrete movement because 
it is specially treated to expand to 150% of original thickness. 
Composed of granulated cork and synthetic resin binder molded 
under heat and pressure. Widely used in tunnels, outlet works, spill- 
ways, stilling basins, sewage treatment works and water filtration 
works. 


When joints in exposed concrete 
must he | INcOMIspICuOUS... © 






























SPONGE- RUBBER 


CEMENTONE 


1. Blends with color of concrete 












2. Fully resilient 






3. Non-extruding 


Servicised Sponge Rubber Cementone Joint is com- 
posed of high quality blown sponge rubber of uniform 
thickness and density. Gray in color, it blends with 
concrete to provide a fully resilient, inconspicuous joint filler. Espe- 
cially suitable for bridges, viaducts, pre-cast concrete wall panels. 


SERVICISED STANDARD 
CORK EXPANSION JOINT 


Similar in composition to Self-Expanding Cork, Standard 
Cork Joint has a very high recovery rate after compression 
—95%. It is light in color and will not extrude under 
compression. 













Write for the Servicised Catalog. It has complete 
details on Servicised Premolded Joint Fillers. 


SERVICISED PRODUCTS < 


CORPORATION 
6051 WEST 65th STREET e CHICAGO 38, ILLINOIS 











turn air, and capacity of refrigera- 
tion plants. Also included are new 
data on refrigerating effect, quanti- 
ty and condition of air supply, size 
of the refrigeration plant, compres- 
sors and compressor capacity. 


HANDBOOK OF ENGINEERING Materi- 
ALS, edited by John Seastone and 
Douglas F. Miner; John Wiley & 
Sons, Inc.; 1382 pp.; $17.50. 

This handbook covers electrical, 
thermal, physical, and chemical 
properties and applications of engi- 
neering materials. It is divided into 
four main sections that cover: 

{ General information on specifica- 
tions and standards; statistics and 
applications; and mathematics and 
tables. 

{Information on metals, including 
alloys. 

{Information on non-metals such 
as wood, paper, plastics, ceramic 
materials, etc. 

{ Construction materials with anal- 
ysis of cementing materials and con- 
cretes, etc. 


ARCHITECTURAL ENGINEERING, by the 
editors of Architectural Record; F. 
W. Dodge Corp.; 494 pp.; $11.50. 

The six sections — Building Shell; 
Environmental Control; Utilities; 
Site Planning; Materials; and Spe- 
cial Problems — cover new concepts, 
methods, materials, and applications. 
Of special interest are articles on 
heat pumps, solar heating, and atom- 
ic blast-resistant buildings. 


FILMS 


“DuctiLe Cast Iron,” The Inter- 
national Nickel Co., Inc., 16 mm, 
sound and color, 15 minutes. 

This film demonstrates the prop- 
erties and applications of ductile cast 
iron for gears, pinions, pistons, and 
pneumatic couplings. 






“THe MELETRON Story,” Barksdale 
Valves, Inc., 16 mm, sound and color. 

The film ’ explains the functional 
characteristics of a pressure switch 
and highlights processes involved 
in maintaining controlled accuracy 
in their manufacture. 





FOR SALE 


FLOW INDICATORS 


All sizes up to 6” 
SEND FOR CATALOG 


ERNST 


Water Column & Gage Co. 
LIVINGSTON, N. J 
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HOW TO GET THE BEST RESULTS 
FROM ANY TRAPPING JOB... 


aan. 


DRAINING CONDENSATE FROM STEAM , ARMS TROWG 


How to correctly size, install and maintain steam traps for a STEAM TRAP 
any pressure, any temperature, any load... Armstrong inverted B 0 0 . 
bucket trap design principles and advantages... sizes, list 
prices, physical data, capacities ... data on variable loads, 
warming-up loads, submerged coil heat transfer, steam main 
and riser drainage... trapping of unit heaters... power plant 
trapping, and many other subjects. ASK FOR 44-PAGE 
CATALOG J, The Armstrong Steam Trap Book. 


DRAINING LIQUIDS FROM AIR AND GAS 


How to select and install ball float traps for draining light 
liquids or water from drip points, aftercoolers, separators, etc., 
in compressed gas and air systems. . . liquid level control & 
hookups . . . high pressure trapping to 1000 psig . . . trap 
materials for corrosive service ... capacities, physical data, 

list prices, single lever, compound lever and “snap-action” 
traps. ASK FOR BULLETIN 289. 


ARMSTRONG 
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Selection and installation of ball float traps for venting air 2 o al 
and gas from water and light liquids under pressure .. . con- 
tains useful table on air discharge through various size orifices 


at pressures from 1 to 1000 lbs... . when and how to back vent 
traps ... floats and mechanisms for other manufacturer’s 
devices .. . sizes, list prices, materials, dimensional data for 


Armstrong Ball Float AR Traps. ASK FOR BULLETIN 450. 


DRAINING WATER FROM LIGHT LIQUIDS 


Dual gravity trap selection and installation explained and # 
diagramed .. . for draining gasoline separators, dehydrator 

tanks, debutanizers, etc. .. . orifice capacity data, dimensions, ~ * 
materials, list prices for Armstrong Ball Float D/G Traps. 

ASK FOR BULLETIN 2091. 


Free on request without obligation—call your local 
Armstrong Representative, or write Armstrong Machine Works, 
965 Maple Street, Three Rivers, Michigan 


ARMSTRONG 


INVERTED BUCKET and BALL FLOAT TRAPS 
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consulting engineers’ calendar 
































































































































Date Sponsor Event Location 

April 9-12 American Management Association Silver Anniversary National Convention Hall 

Packaging Exposition Atlantic City, N. J. 
April 10-11 Midwest Research Institute Symposium for Management Hotel Phillips 
on Applications of Analog Kansas City, Mo. 
Computers 
April 16-18 American Institute of Electrical Engineers Great Lakes District Meeting Hotel Van Crman 
Fort Wayne, Ind. 
April 17-19 Atomic Industrial Forum Atomic Energy Conference Atlanta, Ga, and 
Oak Ridge, Tenn. 

April 18 Armour Research Foundation of Lecture on “Recent Develop- IIT Campus 

Illinois Institute of Technology ments in Structural Chicago, Ill. 
Research” 

April 18-19 Armour Research Foundation of National Industrial Research Sherman Hotel 
Illinois Institute of Technology Conference Chicago, Il. 

April 19 Environmental Equipment Institute 2nd Annual Meeting Sheraton Hotel 

Chicago, Il. 

April 26-27 Society for the Advancement of Management Engineering Hotel Statler : 
Management and American Society of Conference New York, N.Y. 
Mechanical Engineers 

May 2 American Institute of Consulting Engineers Monthly Meeting Engineers’ Club Q 

New York, N. Y. x 

May 2-4 American Institute of Electrical Engineers North Eastern District Sheraton Hotel : 

Meeting Rochester, N. Y. 
May 6-9 American Institute of Chemical Engineers Meeting Roosevelt Hotel 
New Orleans, La. 

May 15-16 Armour Research Foundation of Illinois Industrial Nuclear Technology Museum of Science 
Institute of Technology and Nucleonics Conference and Industry and 
magazine Shoreland Hotel 

Chicago, Il. 

May 16-18 Prestressed Concrete Institute 2nd Annual Convention Hollywood Beach 
Hotel 
Hollywood, Fla. 

May 17-19 New York State Society of Professional 30th Engineering Industries Statler Hotel 

Engineers Exposition and Annual New York, N.Y. 
Convention 
PROFESSIONAL LISTINGS i 
¢ . | . * * i 
MICHAEL BAKER, JR, INC. Pay es lad thine DF Scoweornme Exeuvamns | 
Consulting Engineers me «OY Ee ag Ft Transportation, Public Transit and Li 
Civil Engineers, Planners, Surveyors; Planning Airports Traffic Problems é 
Airports, Highways, Water & Sewerage Bridges Turnpikes Lams Snductrial Plants Grade Fn meen é 
Design; Aerial Topographic Maps; Dams; ® } on ae oo : 
Irrigation; Reports; All types surveys. EXECUTIVE OFFICES — Doner’ Phase Municipal Works 4 
Home Office: Rochester, Fa; Branch wae, De Pe, Po 150 N. Wacker Drive 79 McAllister Street 
Offices: Jackson, Miss., Harrisburg, Pa. Dallas, Texas Paris, France Chicago 6, Il. San Francisco 2, Cal. 
1 
THE HINCHMAN CORPORATION i 
meg oe eee PETER F. LOFTUS CORPORATION ENGINEERS F 
CONSULTING ENGINEERS CORROSION CONTROL —_ Surveys, ; 
Richard E. Dougherty, Consultant Design and Consulting Engineers Reports, Cathodic Protection Designs & 
Manufacturing Plants Electrical ¢ Mechanical e Structural ecitica tions ms 
Heavy Engineering Civil * Thermodynamic Location Mapbing, Leakage: Surveys 
Structural Mechanical Electrical . ° Architectural ELECTRICAL GROUNDING SYSTEMS 
101 Park Ave. New York 17, N. Y. So ® ‘First National Bank Building and Surveys 
usnt© Pittsburgh 22, Pennsylvania Francis Palms Bldg. Detroit 1, Mich. 
Experience Counts: Depend- STEVEN ANTONOFF & ASSOCIATES 
“pine Aerial Engineers—Designers—Consultants 
me ae meet od ta | smn nell eae 7 i 
opment—Anywhere in the World! Ganstru ction Foundations . 
AERO SERVICE CORPORATION ony - Industrial Plants ae rinns @ Profinet ines 
Philadelphia 20, Pa. 806 Park Avenue Building Engineering work. 
Oldest Flying Corporation in the World « Founded 1919 Detroit 26, Michigan Abrams Bldg. Lansing, Mich. 
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